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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a twisted nematic liquid crystal display device which 
has its display contrast, gradation characteristics, and field angle characteristics of display 
colors improved. 

SOLUTION: This device consists of a driving twisted nematic liquid crystal cell consisting of at 
least one compensation film which is formed of optically positive uniaxial liquid crystal 
macromolecules and has the nematic hybrid orientation that the liquid crystal macromolecules 
form in a liquid crystal state fixed, a couple of transparent substrates equipped with electrodes, 
and a nematic liquid crystal sandwiched between the substrates and two polarizing plates which 
are arranged above and below the liquid crystal cell. Here, the product (And) of the refractive 
index anisotropy (An) of the nematic liquid crystal constituting the liquid crystal cell and the 
thickness (d) of the liquid crystal layer of the liquid crystal cell is 200 to 500 nm. 
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m/n= 1 0 0/0-1/9 9. »* L< 1*9 0/1 0 50 tf^HSo *fc©^*#«:*fc-*- t><£> £ LXfi, 



[0 0 8 3] 



31 



«&rt2 2 



(17) 

* * Ut 2 9 ] 



ftM^l 1-19 4 3 7 1 



32 




o o 1 



o o ■ 



[0 0 8 4] m+n=k/2+ 1 

k/ 1 =8 0/6 0 — 2/9 9, #£1X134 0/8 0 
-10/9 5 

m/n= 1 0 0/0 — 0/1 0 0. ^KW95/5^ 

«£jt2 3 



5/9 5 

k , 1 , m, n nttlftl^^mf&lt^-t. 
[0 0 8 5] 

Hb3 0] 



,CH 3 

o-(QVo 




[0086] l=k/2+m+n ★— 5/95 

k/ (m+n) =8 0/6 0-2/9 9, ^KI14 k, 1, m, n te^tl^ti^^mf&tt&^o 

0 / 8 0-1 0 / 9 5 30 [00 8 7] 

m/n = 1 0 0/0-0/1 0 0, L< 13 9 5/5* [ft3l] 
fc£5S2 4 




[0088] o=k/2+m+n 

k/ (m+n) =8 0/6 0 — 2/9 9. #£L<te4 
0/8 0—1 0/9 5 

m /n = 1 0 0/0-0/1 0 0, ^L<«:95/5 
— 5/9 5 



l/o = 20/10-0/l0, £f£L< n 15/10 
— 5/10 

k, 1 , m, n, o nzfr^ti^^mf&tt&^-fo 

[0 0 8 9] 
lit 3 2] 



33 

«ii«2 5 



(18) 



WBfispi 1-194371 

34 



v i k ii 1 

0 o 



[00 9 0] o=k/2-hm+n * l/o = 2 0/1 0-0/1 0 % ^Kiil5/10 

k/ (m+n) =8 0/6 0-2/9 9, L < 4 -5/10 

0/80 — 10/95 k, 1, m 9 n, o tt^ft^h/^/l'fijfiJtSr^i'o 

m/n= 1 0 0/0-0/1 0 0, ^K(i9 5/5 20 [00 9 1] 
— 5/95 * Ift3 3l 

mm^2 6 



0 * 0 

{UHi-®-!H-<§ 



[0 0 9 2] o=k/2+m+n l/o = 20/l 0-0/1 0, ^L<«1 5/1 0 

k/ (m+n) =8 0/6 0-2/9 9. ft£L<f*4 -5/10 

0/8 0 — 1 0/9 5 k, 1 , m, n, o te^;ft,^ft,^/mj*J££^i% 

m/n=100/0-0/100. L< te9 5/5 [0093] 

-5/95 [ft3 4] 



(19) 



¥fffl¥-l 1-194371 



35 



36 



®«2 7 



(c 8 H 13 0-^O)- CH 2 CH 2 C ^- °~(0]0l c ^ 




OTO 




fwt 



[0094] n-ho = k/2+m 

k/m=8 0/6 0~2/99, b < ft 4 0/ 8 0 

— 1 0/9 5 

n / o = 100/0 — 0/100, #3= L< tt9 5/5 

— 5/9 5 



* 1/ (n + o) =20/10-0/10, »4L<fil 
5/1 0—5/1 0 

k, 1, m, n. o tt^;ft^*L^/V»J*Jt£^i% 
[0 0 9 5] 
UtS 5] 



^•©■-•©■li %-x 




tcrl-C < H 9 

[0096] m+n=k/2+l $S— 5/95 

k /l = 8 0/6 0 — 2/9 9. #£L<te4 0/8 0 k, 1 , m, n tt**t«X^>l'I^Jfc 

~1 0/9 5 [0 0 9 7] 

m/n= 1 0 0/0-0/1 0 0. »4Kli95/5^ [ft3 6l 

g 



V 0 H CT D 



v /q\ /. 




CH 



[0098] ra=k/2+n —10/95 

k/n = 8 0/6 0 — 2/9 9. L< 1*4 0/8 0 50 1 /m= 20/10 — 0/10. L< « 15/10 



37 



-5/1 0 



k, 1 , m, nJi^n^tl-^^/Slt^^o 



( 



Cfl H l9 0 YO, 



(20) 

* [0 0 9 9] 
* Ut3 7] 



&ffl¥l 1-19 4 3 7 1 



38 




[0100] l=k/2+m+n ^-5/9 5 

k/ (m+n) =8 0/6 0 — 2/9 9. $?^U<^4 k, 1 , m, n ^ J ttl^tl^r^mOL^i:^'to 

0/8 0—1 0/9 5 [0101] 

m/n=10 0/0-0/100, ^Kfi95/5^ lit 3 8] 



»i£*3 1 



CeH,5 °'ToTO 




( 

-(s-®-»T"-®-f)- 




[0102] l+m=k/2+n ★— 5/95 

k / n = 8 0/6 0-2/9 9, ^KIi4 0/8 0 k, 1 , m, n n^tl^tl^A^mOUt^-t 0 

— 1 0/9 5 [0 10 3] 

1 /m= 1 0 0/0-0/1 0 0, ^KI195/5* [fc3 9] 

Qo>A ^®i* ^r®i* 



iso-C s H7 



[0104] n + o = k/2+m n/o = l 00/0-0/1 00. £?£L<te9 5/5 

k/ m =8 0/6 0-2/9 9, ^Kli4 0/8 0 -5/9 5 

-1 0/9 5 50 l/(n+o) =20/10-0/10, #3:1X1*1 



39 

5/1 0—5/1 0 

k, 1, m, n, onttl't'tl^^m.^.it^'to 



(21) 

* [0 10 5] 
* Ut4 0] 



4*HJ¥l 1 - 1 9 4 3 7 1 



40 




[0 10 6] m+n=k/2+o 

k/o -8 0/6 0-2/9 9. ^Kli40/80 
—10/9 5 

m/n = 1 0 0/0 — 0/1 0 0, ^KI19 5/5 20 [0107] 
-5/9 5 Ift4l] 
1/ (m+n) =20/10-0/10, »*L<»1^ 



$£5/10-5/10 



C 6 H ]3 0 





%1 



[0108] o=k/2+m+n 1 / o = 2 0 / 1 0 - 0 / 1 O . »IKIil5/10 

k/ (m+n) ==8 0/6 0-2/9 9 X L< 124 -5/10 

0 / 80 — 10 / 9 5 40 k, 1, m, n, o f± ^ ft *h*/i'iajSJfc 
m/n= 1 0 0/0-0/1 0 0. #£1X1295/5 [0109] 
-5/9 5 Hb4 2] 



(22) 



ftmsfl 1-194371 



41 



»»3t3 5 

' C I2 H 25° 



42 




[01 10] m+n=k/2+o 

k/o =8 0/6 0-2/9 9, #£1X1*4 0/8 0 
— 1 0/9 5 

m/n=1 00/0-0/1 00, #£L<«95/5 



— 5/9 5 



3 6 



* 1/ (m+n) =20/10 — 0/10, #£L<tel 
5/10-5/10 

k t i, m, n, o n^n^ti^^mf&tt&^-to 

[0111] 
*20 [ft4 3] 



( 



C|2 H 2B° 





[0112] l+m=k/2 + n + o 
k/ (n+o) =8 0/6 0-2/99. #£L<te4 
0/8 0—1 0/9 5 

1 /m= 100/0 — 0/100. W£ L< H9 5/5 

-5/95 ^ 
««^3 7 



^. n /o = l 0 0/0 — 0/1 0 0, #£L<fi95/5 
-5/9 5 

k, 1, m, n, oli-ttt-fix^^afiKJtSr^i-o 
[0 113] 
[ft4 4] 



n * n * 



-H^i %1 



[0114] n+o=k/2+m -10/95 

k/m=8 0/6 0-2/9 9, #f 3: L < fi 4 0 / 8 0 50 n/o = l 00/0-0/1 00, #£ L < 9 5 / 5 



(23) 



ftm^l 1-194371 



43 



44 



-5/9 5 

l/m= 2 0/10-0/10, $?£L<tel 5/10 
-5/10 * 



CF s (CP 2 ) 5 CH 2 CH 2 0 



*k, 1, m, n, on^ttl^iV^^&^^-to 
[0 115] 
lit 4 5] 



0 




olo 



[0 116] 1 +m=k/2+ o 

k/o = 8 0/6 0 — 2/9 9. ^tl<li40/80 
- 1 0/9 5 

1 /m = 100/0 — 0/100. £f £L< 9 5/5 8C- 




(O) n 



CH 3 



•—5/9 5 

[0 117] 
lft4 6] 



-(r®£ %°X 

[0118] n+o=k/2+ 1 +m 30*n/o = l 00/0-0/1 0 0, »4L<»95/5 

k/ (1+m) =8 0/6 0-2/9 9. #£L<te4 —5/95 

0/8 0 — 10/9 5 k, 1 , m, n, o ^th^tl^^m^tt ^r^ 0 

1 /m= 100/0-0/100, #*b<« 95/5 [0119] 
-5/9 5 ★ [fc4 7] 



M**4 0 



o 



[0120]m=k/2+n+o 0/80—10/95 

k/ (n + o) =8 0/6 0-2/9 9. #£L<I24 50 n/o = l 0 0/0-0/1 0 0, KKii95/5 



(24) ¥tffl¥- 11-194371 

^5/95 *k, 1, m, n, o fi^;H**;h/*>M&J&it&7r?i-o 

l/m=20/l 0-0/10. »*L<tt 15/10 [0121] 

-5/10 * Ht4 8] 

X1A4 1 



(c 9 P IT CH 4 CH 2 0-(g)-0^- ^ °~tSl9Lo) I 




[0122] o=k/2+m+n *l/m=20/l 0-0/1 0, ^L<lil5/10 

k/ (m+n) =8 0/6 0-2/9 9, ^t<l^4 20 -5/10 

0/8 0-10/9 5 k, 1 , m, n, o te*;h^ft^l'to*Jfc&^o 

m/n = 1 0 0/0-0/1 0 0. L < 9 5 / 5 [0123] 

~ s/95 ..«.. * ,,b49 ' 

N D * 0 0 J 



OTO 





OTO 



%1 



[0124] n+o=k/2+ 1 +m n/o = l 0 0/0-0/100, #£1X12 95/5 

k/ (1+m) =8 0/6 0-2/99, 1X124 -5/95 

0/8O — 10/95 40 k, l, m, n, o fi-tix-Pix^e/HUKitfc^i". 

l/m=l 0 0/0-0/1 0 0, ^l<«95/5 [0125] 
-5/9 5 IftSO] 



(25) 



¥tm¥-l 1-194371 



47 



M££4 3 



48 




oio: 



0 




[0 12 6] o=k/2+m+n * l/o = 20/l 0-0/1 0, j?*L<IJ15/10 

k/ (m+n) =80/60~2/99 1 j?*L<tt4 -5/10 

0/80~10/95 k. 1, m, n, o miv^tl^e^i&l&it^^-t. 

m/n=100/0~0/100, JfSL<B95/5 [0127] 



~5/9 5 



Ufc5 1] 



[0128] l+m=k/2+n+o 
k/ (n+o) =8 0/6 0-2/9 9, IX 4 

0/8 0 — 1 0/9 5 

l/m = 1 0 0/0-0/1 0 0. 8tt<fl95/5 
-5/9 5 

n/ 0 = 100/0-0/100. #£1X12 95/5 



C! 



-5/9 5 

ifi2-12(Olit^to k, 1 , m, n, o 

[0 12 9] 
[fb5 2] 




[0130] o=k/2 + n * (l+m)/o = 20/10-l/10,^K«l 

k/n = 8 0/6 0-2/99, 1X13 4 0/80 5/10-5/10 

— 1 0/9 5 20 k, 1, m, n, o n^ttl^tl^r^ffSi^^^'t. 

l/m=l 00/0-0/100. #£L<te 95/5 [0131] 

-5/95 * [ft5 3] 

»a£« 4 6 




0 



tert-C 4 Hg 

[0132] o=k/2+ 1/2+m+n 
(k+1) / (m+n) =8 0/6 0-2/9 9, 
L< 114 0/8 0 — 1 0/9 5 

k/1 =1 0 0/0-0/1 0 0. ^Kli90/1 
0—10/9 0 



m/n= 1 0 0/0 — 0/1 0 0. ^Kli95/5 
— 5/9 5 

40 k, i , m, n, ontn^t^e^m^it^^i'o 

[0 13 3] 
Hfc5 4] 



(27) 11-194371 



51 52 
fc£sS4 7 

(*••"• -®-s}f 0*-®-?); 



4<=H XuX 





[01341 o + p = k/2+l/2 + n * [0135] ^H5 0 *fc*^thPtTy^ 

(k+1) /n = 8 0/6 0-2/99, »*U<«4 BB^ltt^ttfittffi^i: LXfl, K*V 

o/so-io/9 5 smr/u^^m^-r^Wrmm. y^mm 

k /l =1 0 0/0-0/1 0 0, #£1X1*9 0/1 ^ tttS*f KI4 <?©I»iS:*t6»ttS:«!l«J: 

0-10/90 LT»ofli*ffl*ftttiK#^\ Wttf^yr^y 

o/p = 100/0-0/100,^L<tt9 5/5 20 K^y^^^K tfy^n* 

-5/9 5 - h*^««ffi**ttJ«»*t*»f 6ixSo «T(w*# 

m/n=2 0/1 0-0/1 0, #£1X12 1 5/1 0 tttt«5ft«*r«'»-. 

— 5/10 [0136] 

k, 1, m, n, o, ptt-ttb-etl^e/^JBrttt*:*-* - , * Ift5 5] 
ttig^4 8 

-f CH 2 - C H 

1 n 
COC 2 H S 

0 



4 CHo "CH4; 
I 

C I 

8 - o 



0^CH 2 VO-^C0n(g)- 



[0 13 7] n/m=8 0/2 0-2 0/8 0, 0f L ^ [0138] 

<K7 5/2 5-2 5/7 5 K Ub5 6] 

«lii^4 9 

I n 

C-O^CH 2 >2-o-(Q) (CJ>" CN 

o 

-ir CHo -CH-h 




\ / II \ / 

o 



[0 13 9] n/m=8 0/20 — 20/80. #£ U [0 14 0] 

< 11 75/25-25/75 HL57] 



(28) 



ftffi^l 1-194371 



53 



•4CH Z -CH^ 



54 



o 

-fCHo - CH4- 



j » , 
C-0-HCH 2 ^-(O 



OVo-CH(CF 3 ) 2 



O 



[0 14 1] n/m=8 0/20-20/80, b 10* [0 14 2] 



<n 75/25 — 25/75 



»ii^5 1 

CH 3 

-f CH 2 -C^y 



Ht5 8] 




CH 3 

-f.CH 2 - C -h: 



C0^CH 2 ^0C-(O^ C 4 Fo 



o o 

[0 14 3] n/m=8 0/20 — 20/80, L i« [0144] 

<n 75/25 — 25/75 ^ [ft5 9] 

5 2 

CH S 

4CH 2 



CO-C-CH a -)jO-^^-C-0-^^-OCH, 



CH a 

-4CH 2 -C-fc 



C - O CH 2 ^0 -{<3y- °<j ~~(0)~ DCH 2 (CF 2^H 



0 " o 

[0 14 5] n/m=8 0/20-20/80, b ★ [0 1 4 6] 

<\t7 5/2 5 — 2 5/7 5 * [ffc60] 

CH 3 

1 F F 

" ecHl "i^ / — \ v< 

CO (C H 2 ) loH^^CO-ZOVF 

O O / \ 

F F 



^CH.-C-^ / \ / \ / \ 

c o (ch 2 ) 3 - o -{Oy <j° ~\Oy— \0, 



0CH 3 

[0147] n/m=80/20~20/80 v 94L 50 < 117 5/2 5~2 5/7 5 



(29) 11-194371 

55 56 

[0 14 8] * * Ut 6 1 ] 

«£sS5 4 

-fCH 2 -C H-h: 



CHg 

4 CH 3 -CH4- 



CO^CH 2 ) 3 



[0 14 9] n/m=8 0/20-2 0/80. b ^ [0 15 0] 

<|17 5/2 5-2 5/7 5 ^ [ft6 2] 



CH 3 
+ S i - O - 

(ch 2 ) r0^jf-Oi^CF 3 



CH 3 

S i -O-h- 
I n 
(CH Z ) -COC 2 H 5 

0 

[0 15 1] n/m=8 0/20 — 2 0/80. L ★ [0 15 2] 

<|27 5/2 5-2 5/7 5 ★ Ut6 3] 

m&*5 6 

CH 3 
-<r S i O-*- 



(CH.)rO-^CO-^OCCF, 

o " o 



CH 3 

-f s t o->- 

I ° 

(CH 2 ) r O 




[0153] n/m=8 0/2 0-2 0/8 0. U 
<|27 5/2 5-2 5/7 5 



[0 15 4] 
[<b6 4] 



(30) 11-194371 



57 58 
«igst5 7 

CH S 

(CH 2 ) 8 -0-(0) (O)- 0C 6 F «» 



CH 9 

-(- S i 0->- 
I 

(CH 2 ) s -COC| 2 H a 
0 



[0 15 5] n/m=8 0/2 0~2 0/8 0, * [0 15 61 

<|17 5/2 5~2 5/7 5 * Ht6 5] 

CH 3 



CF, 



CH 3 
4S i 0-»- 



(CH,) a -0H^O^C0^O/ 



[0 15 7] n/m=8 0/20-2 0/80, [0159J n/m=8 0/20-20/80, #£L 

<«7 5/2 5~2 5/7 5 < li 7 5 / 2 5 ~ 2 5 / 7 5 

[0 15 8] [0 16 0] 

Ufc6 6] Ut6 7) 

5 9 30 

o o 
II II 

+ C-CH-C-0 -(-CH 2 ) 2 0-^ 




o o 
II II 

-fC-CH-CO 4CH 2 )jO^ 

| — . 40 

(CH 2 > 5 0 -^O)- CO CN 



(31) 



ftmW-l 1-194371 



59 



0 



60 



o o 
II II 

4C-CH-C-0 ^CH 2 ) 4 0-)j 



(CH 2 ) 8 -O^C-0-^ 



o o 
II II 

4 C-CH-C-O -f CH 2 -)- 2 04jj 



[0161] n/m=8 0/20-20/80. U * [0162] 



< 127 5/2 5 — 2 5/7 5 



Ift6 8] 



O O 

I' I 1 . 

4 C-CH-C-0 -ecH 2 ^ 8 o-)- 



CCH.^-O-^-OC-^-C.Ph 



[0163] n/m=8 0/2 0-2 0/8 0. L 
<|i7 5/2 5-25/75 



* [0 16 4] 
* lite 9] 



O O 
II II 

-fc-cH-c-o -ecH 2 )<o^ 

CF 3 
CF, 



0 o 

II II 

-fC-CH-C-0 4 CH z 4- 6 0-)j; 

cch 2 ) !D -o-(^^cohQ)-och s 



[0 16 5] n/m=8 0/2 0-2 0/8 0. L 
< H7 5/2 5-2 5/7 5 

[0 16 6] ±|EO*^3d-hD tfy^gEfiittSSAttiB^ 
4fc|£*ftv*raS**1-««*lHE. JUNTA'**'** 

fc^xf^^jiy — /W/x d V (6 0/4 0 



ilfffO. 05 — 2. 0, £?£L<teO. 07 — 1. 0<D 
2. 0J:t)^#v^#^. $^thpe^Effilttm 
50 hohf ^SEfaLfci: LTfcEffllciM-*WPBBasg< ft 



(32) 

61 

[0 16 7] *fc©<7)«i^«<o*i8*fcttH*«SJc:, 
jK*»3-2 o ©ft«r;v^/H*fciiRS»2 - 2 o 

/WTtf ^Kft ^ w& ffittfisffi sr — => mt z> it^m 
»S\ ^a^js*. fc^tf^/-^/^ 

hy^ppx^y (6 0/4 0 (fiSJfc) ) ft£4M£ 10 
3 O^C-eM^U^JSttfiE^ii^O. 0 4-1. 

5, #3:L<te0. 06 — 1. OO^fflX&So 
gj&so. 04 J:0/h<*i>4&£\ ffi«^^/^Ottl«W3fi 
ftasS9<ft£ 0 £fcl. 5J:0:*:#Hfre\ ^^tho 

^ Eft b/c t It t>gEf^I tcB-f 5 WW* 5 * < * 6 ^TttEtt 

id, i/^M^y y KEfftaM*&Hftv*»Hj& s *> 

*. 20 

[oi6 8] *e>ic«ma**ttK^^»fr, 

tt* y i/>«MiW»*l-«t i ooo-i 

0^. »* U< 113 0 0 0 — S^O«iH^»^ LV\ # 

WiOOOiD/h^v^ 

3&Ka*p< *-6»iX35 s ife?>a* L< ftv\, £fc. 10^ 

< ft *> i- tfi&-ft - t * S X# ft 30 

v\ iv^ofcrajHSr^l^6»ix^*)Da*b<ftv> 0 
[0169] ±EO«»tti«#^s>^/*«fcW\ WwMRR 
S;Kai<DXttftV\, ttJSSttK^tt. 

[0 17 0] SttJKittW^Sr^rti-SBSIwjsv^T, 
*y*yp*^K^»i3J:t^ctt?><z>«ffittR»^ ^ 40 

*K 0 1-8 0/2 4 0(D®iT*fc 

6 0 J: L< ft. 1 0/2 0 5 — 2 0/2 2 00© 

Hx*>* 0 — WBttWJMMiw***^ 2/210 



#i?l 1-194371 

62 

hn try^Er6jtt*^*ftV^»n^ibS 0 * 
fc, -ttffiiM&^W8 0/2 4 0 (^A-# 

&mm<Dm$. -?±# e> ft v *&ti# *> z> 0 * /c*stis ^ ^ ^ 
#*ixftv\, ft*s> -iriBtt^«Jt*tt<o***tt. 

[0171] SfcjEo— LT 

ittK^StfMw, teiDEfl**^****^^ fsj 
&*AttS:* * ft v^*JK*ttH»T-ft LX 

^^frV1*&&&\^m9lrtZ>Zk»-£*Z>* 

© *^2x*^>f ^y y KErpJ^S^kSriaewi:^ 

X£6> 

matt a t> oxft i+n « w i-jb v > 5 ^ & 
#&ftfti\ ft*5*afifc»t uxjbv^brkw:. .biai^x 
K9] Lfc* ^ *■ h n if ^ ^ Kifiite^ttfttefta^* 5 fi 

^-r^-y^^W^y y KElRua s #feixftv>BixdS 

[0172] fca*T?*»3MWHPfc it 

Si^wa*i:LXtt. *«S«*ttiB^ ; 

^y^-^-h> ^ y ^*7vwr ^ k*. im«®ssa 
liil^i^/Kyr^yu-K /tfy^^yu- 

^x#-6 0 \?v*&fa&<om&\$cMft*h(o 
ffi*tt*#-rst>ofte>tf»^R^sixftv^^ ft^x 

^•^r^gHi^tio^y ^^t"/k ^yr^yu- 
*5<fct/jKy ^ y 1^— h«*s#£Lv\ ft^xt*iw 
( Mb 4] ) t/vyiMf^*tt^±ii^ 
•reffifitt^y^i^x^stjfji^Lv^ oti^*^^ 

[0 17 3] 
Hb7 0] 



(33) «BB¥l 1-194371 

63 64 
«£st6 a 

C 1 

[0 17 4] k=l+m *k, 1, mn*:tl*:tl*/l'mf&tt:&7jk~t~o 

1/10=8 0/2 0-2 0/80, »*L<»75/2 [0175] 

5-2 5/7 5 * Ift7l] 

t«£A6 4 






[0176] o=m+n $K— 2/98 

(k+1) /o = 2 0/10-0/10, ^KUl k, 1, m, n, o ft^tl^tl^A^LOtlti:^. 

5/1 0 — 0/1 0 [0 17 7] 

m/n=l 00/0-0/1 00. L < 9 8 / 2 [ft 7 2] 



I0 17 8J n=l+m *k, 1 , m, n, 14 ^ttl^iX^^m^it 

k/m=20/l 0-0/10, $?£L< 14 15/10 [0179] 
-0/10 ★ Ift7 3] 



[0180] k+1 =m+ n 



50 k/l=100/0-0/l00 N #£L<te9 5/5 



(34) 
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m /l=100/0-0/10 0, ^KI19 5/5 [0181] 
-5/9 5 



Hb7 4] 




CH^0VCH = N-/0VC 




CH 3 




[0182] k+l=m+n 20-*- 5/95 

k/l=100/0-0/100, ^Kli95/5 k, 1, m, n f±*ftWt^l'ffi*Jfc&^+« 

~5/95 [0183] 



i/n=1 0 0/0-0/1 00, #£L<l295/5^ 
«i55t 6 8 



[ft7 5] 



/ II s_ 



CH- 



CH a CH 3 



[0 18 4] 1 = m+n 

k/l=15/10-0/10, tel 0/1 0 

— 0/1 0 

m/n = l 00/0 — 0/100. »tl<H95/5 



— 5/9 5 

[0 18 5] 
[fc7 6] 



67 

4*&A6 9 



(35) 
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( CH 'X°h): 




CH< 



[0 18 6] m+n=k/2+ 1 

k/l=40/8O-0/10O, ^l<|j:20/9 
0 — 0/1 0 0 

m/n=100/0-0/100, £?£L<li95/5* 

mi&^7 o 



* — 5/9 5 

[0 18 7] 
Ht7 7] 



oTo] 




o 




[0188] o=k/2+m+n 

k/ (m+n) =4 0/8 0 — 0/10 0, »*U<tt 
2 0/9 0 — 0/1 0 0 

m/n = 1 0 0/0 — 0/1 0 0, 94KH95/5 

— 5/9 5 * 
•W7 1 



*l/o =20/10-0/ 10, 8*L<«15/10 
— 5/10 

k, 1, m, n, o tt-tti-Pix^^JISftfiRJtSr^i-o 
[0 18 9] 
MK7 8] 




O 



[0190] o=k/2+m+n —5/95 

k/ (m+n) =4 0/8 0-0/1 0 0, L < f 3 1 / o = 2 0 / 1 0 - 0 / 1 0 , ff^L<H15/l0 

20/90—0/100 —5/10 

m/n = 1 0 0/0 — 0/1 0 0, jfttz L< ft 9 5 / 5 50 k, 1, m, n, o l***L^H*A'I^Jfc**-f\ 



[0191] 



69 



7 2 



(36) 

* * [ft7 9] 
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[0 19 2] 1 =k/2+m+n 

k/ (m+n) -4 0/8 0-0/10 0. #£L<J2 
2 0/9 0 — 0/1 0 0 

n/m= 1 0 0/0— 0/1 0 0, ^IL<|j:95/5^ 



CH 2 CH 2 O 



i— 5/9 5 

k, Urn, ntt*ft*h^l'»#Jfc&*i% 
[0 19 3] 
[ft 8 0] 



bio. 





o 



[0 19 4] m=k/2+n+o 

k/ (n + o) =4 0/8 0-0/1 0 0. »*U<« 
2 0/9 0 — 0/1 0 0 

n/o-1 0 0/0-0/1 0 0, #£L<te9 5/5 



o 



1 

6 

o o 




X 



— 5/9 5 



7 4 



★ l/m=20/l 0 — 0/10, fftKUl 5/10 
-5/1 0 

k, 1, m, n, ote^*L^L^/V&/&it£^% 
[0 19 5] 
★ 30 [ft8l] 



o 

II . 
c 





o 



[0 19 6] o=k/2+m+n 

k/ (m+n) =4 0/8 0-0/1 0 0, £?£L<te 
2 0/9 0 — 0/1 0 0 

m/n= 1 0 0/0-0/1 0 0. 8ll<tt95/5 
— 5/9 5 



l/o = 2 0/10-0/10, #£L<tel 5/10 
— 5/10 

k, 1, m, n, oli-e^X^tt^e/^^it^r^-ro 
[0 19 7] 
UtS 2} 



71 

«HisS7 5 



(37) 
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[0198] n+o=k/2+ 1 +m 
k/ (1+m) =4 0/8 0-0/10 0, #?3:L<te 
2 0/9 0 — 0/1 0 0 

l/m=l 00/0-0/1 00. ^t<|195/5 

— 5/9 5 

n / o = 1 0 0/0-0/1 00, ^l<|i9 5/5 

— 5/9 5 

k, 1, m, n, ote^lX^fh^JVUf&tt&TFlTv 

[0199] ztibnft^mn. ±mmm&&mfti-<D 

nxi*-$l/ (6 0/4 0 (MSit) ) m&mW*. 3 0 

x^xmrn^nm^m^M^o. 05-3. o^^u 

<, U< teO. 0 7 — 2. 0(D®ilSX^^o 

*W^ffi^§i<^6S*^*>5 0 3. 0 

<ft-5. b\<^itc1&titf&>Z><DXmi£ L< ftl\ 
[0 2 0 0] *fc«WfflJ*»^**^»&. 

y ^ u ^gafi^5>T*ix*ii« 5000-20 

^5 0 0 o £ t>/h*Hfrfi\ ffi«^>f/^o«ft«»sas 
#»< ft*»ixa s S><5o 2 0 7JJ:t);*:#i>#^\ 

mxbx&m < ft 0 i-y*9-wnisr#s c t a*-e# ft v ^ 
^cos^_boppiM^;^^c63Stt^fc ds* u< ftv\ 
[0201] izitft*i?~Tx&.fai&<Dmfeft. 

>^M5®. — ^ffi^sft^co^ffi^^rlfebrt^ftv^ 
[0202] ±«^**tt*$HF-«>*jassttt. 



[0203] ±Bo*n# jEo— #tt*r*r*"6***i«» 

[0 2 0 4] 5tei\ EflEWcovvciM!-*-*. ^to- 
*tt««*ttW»T-«:»v^T*^3/^^>f^» y KE 

[0 2 0 5] A*ttfttt«i:Ufl, — #C*>ElRl&«i: 
^St5J:9^t6 D _bTt-#®^mft6gBf6jS^ 

[0 2 0 6] *:^^lcffiV^6C^cO"C#6K^^S«^i> 
V\ «*0«<|«|#Sra*-C#ftv^»*^f4. «ftffft 
40 [0 2 0 7] _L!Si£ftS«£ tt, ft#WU:ttffirttf>» 

s K-r ^ h\ ^yr-; h\ >f y^-r/w * h\ ^y^ 
-r/vx-T^ h jKyx-r^hy, #y^h 

yf/V77>f K #y ^ — X/V^/^^^-V, /Ky^/V7 

/Ky7x^L/yf/U77-r K, ij?y7x-uyt 
^rt>f K jKllxf i/y7^7^i/-h % zKyr/^u:^ 

50 -*jbz?7*^y? ^tf^ismm. 7*y—/mnB 



(38) 
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[0 2 0 8] *^0^(w^oV^X«±fS^7^^iy^7W^ 
[0 2 0 9] ±|B#«efil*Kfc:*5V^T. 

#yry b&m. t^p- **^5*^y*a6K*r 

[0 2 10] *|gM<o«ft«^ll5^Jc:ffli>e>ixS*l«^ 

S55>^O«SlCj:or0S^-b5 0ftKT*fcfi6 Og 30 
J£JLt9 OffiWTc0^^e^AJS«Sia^PS5$n6o il 

[0211] Kffi«7^/wAfi x _bia^*D#Bar«iS«Ji 
m&ik&mft+z&n&mz&M ^tcm&vtm&tcnm 40 

[0 2 12] j&tt&ftftt* **ttK»^«raa*«jKlw 
jE©— ^©*«M#**>«i CBdUtftW 1^ 

vyisfc&Hkfcmm. :7~/— /k ^7^do7x;- 50 
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;vt£X<r>y=.;— sum, hn-cc:^ 

V, ^ h^i/^^if^. 1, 2-v>^ h^V^V/i^ 
Tir h>\ Bflfcn^/K t e r t 

Kv, N->f^-2-t°py t°yv>y, hy^ 

f /WT ^ y, rh7t KP77y, i/*^/\'j£;VJ±T % 

thxhy/K ^fp^ni^ —«MfcK*tt^ 

[0 2 13] JSjfcOjftftfct, fflVN5iEc7)-«ltt(7)jSatt 

*%a>«iffl-ett«Six. »*L<fi7-30lf%oe 

[0 2 14] ±|E<D««^fflV^T3fa^»S[(-Wfibfc 

fcEft£«±K»#l-*o urn. 

[0 2 15] «tt«rlK3;U BfiXtE-hlClKJ*: 

[0216] • ttMXa^»ltt». 5fefM± 

[0217] iMliaoX^f>7^/^yy 3/ KE 
u K^>r>*ErplS:#fca^ ^P&W, t)t<lt 



(39) 

75 

or— 3 o ox:(omm. i o or- 2 6 or^ia 

[0 2 18] 4fcErSlStR-tU:*5^-C, JSattSS^^ 

icj:oTS^5/c4e>— wcwtv^fci^ auri OS?- 

12 0#<D«ffl, #^3 0#-6 0»©liB»ff*L 
v\ 10»J:9IV^ E«W+»t458WS» 
6„ *fcl2 0»J:5*v^lctt, *att^«Ti"6 

[0219] ^1 co j: 9 tax, *T«*#»t?Efi£« . 

[0 2 2 0] 4*3. _LI5tO^SXgt^V>X. ffoflte 
K4WF-*:*^y^^^y y KEftS*6fc«>fc:«» 

MLTV^^5/^^^y y KEf6H4#e>*tfBi< 

y^-hutry^, *^e^r^Erp]*^itt-tix«^^E 
« 9 »»t«l»ttH:5eSft-* 

[0221] :5 ur«K*tt«ic*5v^T»* Lfc*^ 

tt«r^ < «ftbTfcH»fC* £<, 30 
[0 2 2 2] ±B«Mp««tt. «*te»jfliKT<o««"e 
&fttf#KfHRf±4v\, t^ttf«Se»,S«t!3 1 or 

y KEW*:Bftfti-ac4:*st?#6 Q #£P*) 

**4i?0>JM(**k »»SrfrottJ:v\ 
icioT#^ix6^^ hA**f*45^i**) 40 

LTff 5:^ Ll > Q 

[0 2 2 3] y KEfto:7 

y KEfpJiB^kUfcft^t. #J;ikF:7 /i" 50 



#[H¥l 1-194371 

76 

**ir±. ftittiKifr^WW^K EfflS«<£>«|gKJ;o 

[0 2 2 4] K±<DxaJ-J:oT#e>ixsa«7-r/v/^ 
tt, ;y KErpJtv^5ErRl«lBS:«9- 

irEr^] • B^fcbfcfco-cfctK KErpJ4r?K^L 

[0 2 2 5] **:tt*«7-f^A«:Ji»l2:-C»WUfcJ: 
9 \z. T N % A * *> t ±W *5 J: XI/ * fc tt TflHHtttE B 
twE«^*»*>tS/B«tt£: LT 

©Efp] S«± I-*/* Istc* <0 £ $ cotfJg-C/B V ^6 > 

<g\ EfRlSIE^^^y^^^y KEfRl£r#5*:fc 
(Ci^StttO-CflfcS^. TN-LCD^IXKL< 

WL**^y?'^7}) y KEfaBJtffc«l-l»*1"*- 
5 e *»WJwffiv>6ttSElnlB5£ft«<o*flt7 
-r^fct. ESlS*RS:l»*U"Ct>ElPlSL4x4^^jB-^ 

[0226] S^aMM^-f^tt. ieffiifcS. ttfttt 
^ 7 / ^©»8iS:K»t-5 C t T# -6. 

— ^y-<^ k. T^tv-yy^isy hy 

[0 2 2 7] »ctc, **W^*flt7^yv^S:jttJ:KBBU 
fcTNffiS^^^m^^6*^^Eei-o^TJr* 
ttt;it&^i-'5o *4fi«7-<^^<DEB(feK«:fi*tEi:T 

«^^^$rEB-t-6-^^t?#-6o *«Mt?tt, lfe 

[0 2 2 8] 5fei". *«Wi-*3^-6»«7-f A,M>tO*A> 



(40) 
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bJjfakte, i7^;vAW±T2ffiOrt, &&&&&& 

mm&y^ ^ff—t cmw^o^ ?—k<n$rtr& 10 

[0 2 2 9] RV^TNftit^^l^^ h;£ft££A 

So 

[0 2 3 0] 4 l fe^gEg^6#^^o 

K*tflt 7 -< ^ a Ml fc iff « L fciK.II -tr >^S& £ teSfcHHJ 30 

16 5-19 5g. ^L<(il 70-1 9 Og. «Md 

#*l< m 7 5 — i 8 5&<oi&mx~mmi- £ 0 -t^fr 

*>ffl«^ -< *t NJSft-fc/KO -bffijcEB LTV^^ 

icEB U t v ^ #^ \ts ±flfltt*ir ^S«Jc*s It 5 ^ 

+»4WPA*l«ai** s »&*tftv\ 40 
[0 2 3 1] *m«7^/^2ttSrBB«i-S»& 

tfctt****^* T«(H*tR fc OW- 2 #E@ ITt) 
ic^h^KitfcEBUrtAv*. **3 2tto*|«7>r^ 

[0 2 3 2] Ji«*5j:t/TffiSil3fctStTNJKA-fe^i:co 50 



#Pi¥l 1 - 1 9 4 3 7 1 

78 

LfcTNfKfiir/^S«i:«:R»Oir/vS«i-*5lt6^ 
U^/Vh^rS]i:C0^-r^S^31^1 6 5-19 5ft, » 
£L<I2 1 7 0-1 9 OS, »l£#*L<ttl 7 5-1 
8 5S<D®SlCgEB-f ^>o 

[0 2 3 3] J5cV>-CTN»a-fe/^i:±«l*fcttT««* 
ffi £ eoffltf) if *> h 2 tfcOfcMR 7 4 ^Elt 

7^y^^7^^2^fiSt6c REBUILT TN 
^p B iryM^fii>iffSUfc:7^/W> 1 icovvcfct. _Lxfcco 
1 ^co««^ ^ ;i/ASrBttS i: l^«lcffifitSo 
■f ftfrfe^A'A 1 gd^vw 7>f/^iis*t 

ItS^U^h^^^^S^rii^l 6 5-19 5 
t;^L<ttl70-190S, «Mw#£ L< ttl 7 
5-1 8 5fi<£>«SIST-EB**-*o >V^7^W 1 <*:_L 
«*fcf4T«iai*IRi: ^>IB«wE«S JxS 7^W2 ogE 
B*#I-OV>T»W*T6o 7-f/UA2li, ^-fA^ij&s 

ffiU f/^^7^Mlo|£I*tt^If^lti 
ir^SK^Iiieoir/^^lw^lt^^^^^ h^rrpJirco 
^"t^S^l 6 5-1 9 5g, ^L<lil70-19 

or 4#i-$f^u<ni 75-18 sm^m^mm-t 

So 

[0 2 3 4] ^t^X^13t«^EB^-oV^TaP^-r^)o il 

i8ttdSSvM^iS2(S"r*J:5lwEB-t-'6»-&tt. «3t*R<^ 
Siitt i: MIJcd T N^S^/vS^ic:^ $ n/c 

J:5JwEB"t--5*&d s fe-&. **W^«**»*Blw*5 

KEBtt#l-K«Stff -blBO 5 *>v^-f tt^EBXfco 

xt>av\ 4^-ct*aiMwjsa*^KBxw:, JiTd 

[r1 k SrSSf ^fcfi¥tT(-EB-t-6 - i: bv\ 

[0 2 3 5] lU-h, *^IM««P^<03t^7>— * 
tt6 T Nftfit yH^^v^ ;/ ^ M ^ y y KErfilSrH 
^tLfc««7w^*EB-r*C4:lwJ:D, TFT$ 

[0 2 3 6] 



(41) 
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(1) «ft«K^?-<ofifiitro*3e 

nftgfclwSASU 4 0 OMH z ^ 1 H-NMR (0 
*l^gJNM-GX4 0 0) Tii^U*:^Lfc 0 

(2) M^ttS^^J^ 

:n*>- (6 0/4 0fi§J£) ftg«jK'K 3 0tt« 

(3) tt£«»?IJ«>R£ 

DSC (Perkin Elmer DSC-7) 9Jj£ 

;fcJ:t«fc*JMW* «*) «BH2<B# 

MM) *»«cJ:*)ft*Lfc 0 

(4) WJ£ 

T$/-<H#rfr (T^^ «*) iType-4) lc£9Jg 

(5) (B#A¥W 

WLD^r^V^TfTofCo 

(6) ffiSJSSO^ 

(*) 'mmzmm ^mmnmmmm^» et-i 

pT*-iS*^»**«»V-5 7 0) fcJBiMs^'r 
[0 2 3 7] 

7 1 0 Ommo 1 . 7- fr^L 1 0 Omm 

oK ^DntKP^/^ 5 Ommo K t e r t — 
^f^73-/V 5 Ommo K *3 <fc 6 
0 0mmoltiV^»8MTt, 14 0tt2^F 
BT-fe^/Wk»64rtTofc. ^l^2 7 0t:T*2^ 
WK 2 8 0tt2^ 3 0 O'CT^^S^^fTo 

* (1) 



80 



lt*yx^f/i' (*(D) 4 0. 0g£#fc o ^<om 
fttt#yai^x^»»*«tto. 3 5, Kfiffitlt 

*-v*-y***rfcfc, *JWH(«*W«*W:3 0 0 

[0 2 3 8] <tt£l£tfy s^^/w^>Br4ttKR> w<d 
fl&fltttfy ^*7vw$:/8v> l 0wt%<?)7x;-yi'/r 
h^^onai^^a^SJSt <6/4MJt) Si££SiSi 
io ufco y-^;tf7*«-bu:* *>?y-^Ep 

JS(lifetw<t !Da*U RJftU 2 3 0tt*3 0^Mlt 
ti<Dh. iiTt^ai • iSftLfc. B£i?2 0 n m<Dt% 
— iCfiftU^^W* 1 £t#*l 0 n/^n— ^f&Lfc 

niWWLfco £fc3tt#y«^/vas***-ho 

[0 2 3 9] <BAttttottB«fftI)> * ( 1 ) 
f/Kyx^r/^8w t %x h7^o px^ v^fg^r^ 

20 hftlwJ: DifcftfU «£j*U 2 5 0tT3 0^ 

< Jft— TBSWi 2 . 0 /imt'fcoto 
[0 2 4 0] (H3, H4iw^bfe36*JByS5RS:fflV^-C. 
^^/^2^gEr6]^(^7t:*V^^]t-MttTV>#. y 

^— v»5otc*5«ffds 
30 BfP] u^^-tSS«ffl©4tAA s BW*fit- 

[0 2 4 1] 

* [<t;8 3] 



(■•--©-ft <r®-& 



[0242] <ffift«i§^teB«Mt*2>> }fct>T-Sffi±tf> 
^/VA I: 5 w t %^atf ^ ^ y -^^Sl-Sft t, fSSS 

±®<tD«ai*^o a»«FPfl^i5#, 3o&, i 

*JvCTtl. 5/im, 1. 2 M m, 1. 0*i 



3 vttto|B«*#*: (El 6) o 06A^»^J: 51- 



m, 0. 8 Mm. 0. 5 u mT*$)o/c 0 12)3. i4W* 50 6Bj8|-C$>£o 
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[0 2 4 3] (mfamm<ommwii¥<2>) * ( i ) 

m®$T&#7*&& (H«r*tti. 8 4) ±\z % ±Et 
H«**jfeS:fflt^TBErpl • BfcffcU 7 * 3 SrfWK 

OJB5fapfi7-r/^3^*jBl«wJ:C>-f 1. 5 10 
y X^Slc^ ^ A'A 3 ^S«#EfH^ s «^& cfc b icKK 

i^f i. 7 3T— jrefcofc. ffl«c# 

fc c 20 
[0 24 4] £X±<D<$frb<3><0&tt£ t> . 5t ( 1 ) 

5 twgEr^i l t v * & t> ^ mm u fc 0 

[0 24 5] (fvi" h^ffiloftHnft J:t5ffir6iS«#cl!ic: 
$ttfe^^/^3(D_blc N t>5-tfe7^^y><^ K 

^ ^ 3 £ 2 tfco 7 y -< s h'mx'&Astcffimz 

8 0SJC^6J:piwiEBU^ o :^iT2 3 0tT3 

i. 5 6, WfcHrt-otti. 7 3, K^-f/PAOffltJ*: 
^ft-Ctel. 5 6X*fcot 0 <^:7^>^gffi<D#Stt 
i£T*fcm^:7^/W^G^_tT<t t>Jw^>T U**— 40 

Vf(o^^ JBJraMBSttiatf jE^-»tt-efc 9. * y * 

[0 2 4 6] tt±(^w^J:f9, *«*ffilC*5tt*^-<f U 
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^ ^ ^/v^^f® t (oA-rn&n 3 are* s titje 
[0247] mmm 1 

#*«n?«ffiufc*att2Ky^^^ (* (i) ) <o 

-C3 o^pflfRfeaL^o ^i^yx^r 
s^-egarfii^Pfeii* < , #KJ5 (o. 8 

5 /im) £WLTV>fc 0 *fc¥»*7l'hAtt* 4 4gT* 
[0 2 4 8] c^7t*y^y-f^ KM4:*f 6^f7^> 

ttfi»»tlTZLI-4 7 9 2 (An = 0. 0 
9 4) £JBv\ -fc/w*^y — ^IS-fe^^r-v s^4. 2 M 
m, And395nm. *a ttlft 90g C£*a IS^x) . 

/H-M LT, 3 0 0 H z cO®^ffiT*m/E^fP*D U/c Q S 

i^ov, n^6 vojgjg^oM: ce^) / (mm 

hJt«3e*r»«* h^^^ («) »FFP*¥SDVS 
- 3 0 0 o^ffiv^r^TV^, h^^ htt^S^JSv^ 

fc B -^co^^rd] 9 (C^L7C 0 

[0 24 9] HJS^J 2 
5t (2) . 5t (3) ^SSStt^y^^^^^r^Ufco 

* (2) offish y^xT/wttmbmno. 10, 
iaiiii 8 o^c-efcofco $tfli -tPiiogs^n*^ 

SrtTo/c^m. * (2) (DMtt^y^^r/^ s 

[0 2 5 0] * (3) «M^y^^r;^^S 
teO. 1 8, ffiSffiir UT^^y^ffiSr^TU 
-ffiSffle^iaSfi3 0 or^JiXfeofCo Hffi^J 1 ^ 
l^«^BEfa3ttW»«rffo^*, * (3) <Dm&®L#V 

[0 2 5 ll«(2) , (3) O^Stt^y^^x/i-Sr 
5 0:5 0 (fiSit) -Cttt58wt%ON-^f;U 

[0 2 5 2] ^iS«^7 tV^lLfciH4 0 cnKO 



(43) 
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ftSJU *SR#y^*x/Hfij#» (A O) . (i 

0) (D7$])^X7~fr&5 0 : 5 0 (fifiit) -C^trt&jfi 

[0253] # fr*. snmm^&mm&fr^ 

j/VJ* 5£i|fc^Ltc 0 7 >f /W* 5 CDj^te 0 . 60/i * 10 



2tfcfflV\ g] 8 M** LfcfiBt-fc 6 <fc 5 T NiryV(7)_h 

/Co hjs#i i t mm<Djjmzx±jj&x*<D = >- h 7 * h 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the Twisted Nematic type liquid crystal 
display with which display contrast, the gradation property, and the angle-of-visibility property of a foreground color 
were improved. 
[0002] 

[Description of the Prior Art] the feature of original of LCD called a thin shape, lightweight, and a low power in the 
Twisted Nematic type liquid crystal display (it is called TN-LCD for short below) of an active drive using the TFT 
element or the MIM element - in addition, since it has the quality of image which is equal to CRT when it sees from a 
transverse plane, it has spread widely as display, such as a notebook computer, portable television, and a portable 
information terminal However, in the conventional TN-LCD, when it sees from across for the refractive-index 
anisotropy which a liquid crystal molecule has, or a foreground color changes, the problem of the angle of visibility 
that display contrast falls is not avoided in essence, but the improvement is desired strongly, and various attempts for 
improvement are made. 

[0003] How (the halftone gray-scale method) to divide one pixel and to change the seal-of-approval voltage to each 
pixel by the fixed ratio, How (domain split plot experiment) to divide one pixel and to change the direction of a 
standup of the liquid crystal molecule in each pixel, The method (the installation-performance-specification method) of 
applying horizontal electric field to liquid crystal, the method (VA liquid crystal method) of driving the liquid crystal 
which carried out perpendicular orientation, or the method (the OCB method) of combining a bend orientation cell and 
an optical compensating plate is proposed, and a prototype is developed and built. 

[0004] however, the orientation film of a certain thing, an electrode, liquid crystal orientation, etc. had to be changed, 
manufacturing-technology establishment for that and establishment of a manufacturing facility were needed, and the 
effect that these methods are fixed has caused the difficulty and cost quantity of manufacture as a result 
[0005] On the other hand, no structure of TN-LCD is changed but there is a method to which an angle of visibility is 
made to expand by building an optical compensation film into the conventional TN-LCD. Since this method has the 
advantage which improvement and extension of a TN-LCD manufacturing facility are excellent in unnecessarily and in 
cost, and can be used simple, it attracts attention, and it has many proposals. 

[0006] The cause which an angle-of-visibility problem generates in TN-LCD in normally white (NW) mode is in the 
orientation state of the liquid crystal in the cell at the time of the black display which carried out the seal of approval of 
the voltage. In this case, perpendicular orientation of the liquid crystal is carried out mostly, and it serves as optically 
uniaxial [ positive ] optically. Therefore, in order to compensate optically uniaxial [ at the time of the black display of a 
liquid crystal cell / positive ] as an optical compensation film for extending an angle of visibility, the proposal using the 
film in which optically uniaxial [ negative ] is shown optically is made. Moreover, when the liquid crystal in a cell 
compensates using the negative optically uniaxial film with which the optical axis inclined paying attention to carrying 
out a cell interface, parallel, or leaning orientation near an orientation film interface at the time of a black display, the 
method of heightening the angle-of-visibility expansion effect further is also proposed. 

[0007] For example, LCD using the optical compensation film and it using the cholesteric film with which the screw 
axis inclined is proposed by JP,4-349424,A and the No. 250166 [ six to ] official report. However, the method for it 
being difficult to manufacture the cholesteric film with which the screw axis inclined, and leaning a screw axis during 
these patents also in fact is not indicated at all. Moreover, LCD using the negative 1 shaft compensator with which the 
optical axis inclined is proposed by JP,5-249547,A and the No. 331979 [ six to ] official report, and the multilayered- 
film compensator is used as a concrete embodiment. LCD using the optical compensation film and it to which the 
optical axis furthermore inclined in JP,7- 146409, A, the No. 5837 [ eight to ] official report, etc. and to which 
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CLAIMS 



[Claim(s)] 

[Claim 1] The compensation film of at least one sheet which fixed the nematic hybrid orientation which it was 
substantially formed and the mesomorphism macromolecule concerned formed in the liquid crystal state from the 
mesomorphism macromolecule which shows optically uniaxial [ positive ] optically, It consists of two polarizing plates 
arranged at the upper and lower sides of the TSUISUTEDDO nematic type liquid crystal cell for a drive which consists 
of nematic liquid crystals pinched between the transparent substrate of the couple equipped with the electrode, and the 
substrate concerned, and the liquid crystal cell concerned at least. And the TSUISUTEDDO nematic type liquid crystal 
display characterized by a product (deltand) with the thickness (d) of the liquid crystal layer in the refractive-index 
anisotropy (deltan) and the liquid crystal cell concerned of the nematic liquid crystal which constitutes the 
aforementioned liquid crystal cell being 200nm - 500nm or less. 



[Translation done.] 
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inclination orientation of the disco tic liquid crystal was carried out as a negative optically uniaxial compensation film 
is proposed. However, disco tic liquid crystal has the complicated chemical structure, and its composition is 
complicated. Moreover, since it is low-molecular liquid crystal, when film-izing, complicated processes, such as 
optical bridge formation, are needed and difficulty serves as cost quantity as a result with industrial manufacture. 
[0008] The oriented film using the mesomorphism macromolecule which has optically uniaxial [ positive ] as other 
gestalten of a compensation film is also proposed. For example, it is twisted in JP,7-140326,A, and the compensating 
plate for LCD which consists of a mesomorphism high polymer film which carried out tilt orientation is proposed, and 
it is used for angle-of- visibility expansion of LCD. However, it is not industrially easy for it to be twisted in addition to 
tilt orientation, and to introduce orientation simultaneously, moreover, an optical axis intersects JP,7-198942,A and a 
No. 181324 [ seven to ] official report with a plate surface in a nematic mesomorphism macromolecule as similar 
technology — LCD using the viewing-angle compensating plate and it which consist of a film which carried out 
orientation like is proposed However, since the compensating plate which made the optical axis incline simply also in 
this case is used, it cannot be said that the angle-of- visibility expansion effect is enough. 
[0009] 

[Problem(s) to be Solved by the Invention] this invention offers the Twisted Nematic type liquid crystal display with 
which the high contrast which is not in the former, and wide-field-of-view cornification were attained by solving these 
above-mentioned technical problem and combining the specific Twisted Nematic type liquid crystal cell for a drive, 
and a nematic hybrid orientation compensation film. 
[0010] 

[Means for Solving the Problem] Namely, this invention is substantially formed from the mesomorphism 
macromolecule which shows optically uniaxial [ positive ] optically. The compensation film of at least one sheet which 
fixed the nematic hybrid orientation which the mesomorphism macromolecule concerned formed in the liquid crystal 
state, It consists of two polarizing plates arranged at the upper and lower sides of the TSUISUTEDDO nematic type 
liquid crystal cell for a drive which consists of nematic liquid crystals pinched between the transparent substrate of the 
couple equipped with the electrode, and the substrate concerned, and the liquid crystal cell concerned at least. And it is 
the TSUISUTEDDO nematic type liquid crystal display characterized by a product (deltand) with the thickness (d) of 
the liquid crystal layer in the refractive-index anisotropy (deltan) and the liquid crystal cell concerned of the nematic 
liquid crystal which constitutes the aforementioned liquid crystal cell being 200nm - 500nm or less. 
[0011] 

[Embodiments of the Invention] Hereafter, it explains in more detail about this invention. If the TSUISUTEDDO 
nematic type liquid crystal cell for a drive (it abbreviates to TN liquid crystal cell hereafter) used for this invention is 
classified according to a drive method, it is subdivisible like the active matrix using a TFT (Thin Film Trasistor) 
electrode and an MIM (Metal Insulator Metal and TFD;Thin Film Diode) electrode using a passive matrix and an 
active element as an electrode. In this invention, a remarkable effect can be demonstrated to TN liquid crystal cell of 
which drive method. 

[0012] deltand value shown by the product of the refractive-index anisotropy (deltan) of the liquid crystal cell 
concerned and the thickness (d) of the liquid crystal layer of the liquid crystal cell concerned is usually desirable 
200nm - 500nm or less, and the range of 250nm - 470nm or less of 300nm - 450nm or less of TN liquid crystal cells 
used for this invention is 300nm - 400nm most preferably especially preferably. When larger than 500nm, there is a 
possibility that the angle-of-visibility improvement effect at the time of combining with the compensation film 
explaining the back may become scarce, and a speed of response may become slow. Moreover, when smaller [ than 
200nm ] and it combines with the compensation film concerned, the improvement effect of an angle of visibility has a 
possibility of producing the brightness of the transverse plane of a certain thing, and the fall of contrast. 
[0013] Moreover, in order to reduce the orientation defect of the liquid crystal molecule of a nematic liquid crystal, as 
for TN liquid crystal cell, it is desirable to give a pre tilt angle beforehand to the liquid crystal molecule concerned. A 
pre tilt angle is usually 5 degrees or less. 

[0014] Moreover, generally the major axis of the nematic liquid crystal in the liquid crystal cell concerned has twisted 
about 90 degrees of TN liquid crystal cells between vertical substrates. In the state where the seal of approval of the 
voltage is not carried out, 90 degrees of linearly polarized lights which carried out incidence can be twisted to a liquid 
crystal cell with the optical activity, and they carry out outgoing radiation to it. If the seal of approval of the voltage is 
carried out to a liquid crystal cell, orientation of the major axis of a liquid crystal molecule will be carried out in the 
direction of electric field, and optical activity will disappear, therefore, in order to fully acquire the effect of this 
rotatory polarization, it is usually preferably desirable [ the twist angle which is TN liquid crystal cell used for this 
invention ] that it is 85 degrees - 95 degrees 70 degrees - 1 10 degrees In addition, either the left or the right is OK as 
the direction of torsion of the liquid crystal molecule in the liquid crystal cell concerned. 
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[0015] Subsequently, the compensation film used for this invention is explained, the mesomorphism macromolecule 
the film concerned indicates optically uniaxial [ positive ] to be optically -- concrete - ** the mesomorphism high 
molecular compound in which optically uniaxial [ positive ] is shown optically, or ** - the mesomorphism 
macromolecule constituent containing at least one sort of these mesomorphism high molecular compounds in which 
optically uniaxial [ positive ] is shown optically - since -- it changes, and this mesomorphism high molecular 
compound or this mesomorphism macromolecule constituent fixes the nematic hybrid orientation formed in the liquid 
crystal state, and is formed 

[0016] The compensation film concerned has turned to the angle from which the director of a mesomorphism 
macromolecule differs in all the places of the direction of thickness of a film in hard [ slight / which is the film which 
fixed nematic hybrid orientation ]. Therefore, when the compensation film concerned is seen as the structure called a 
film, an optical axis does not exist any longer. 

[0017] The compensation film which fixed such nematic hybrid orientation is not optically equivalent on the upper 
surface and the inferior surface of tongue of this film. Therefore, when arranging to TN liquid crystal cell explained in 
the above, the angle-of-visibility expansion effects differ somewhat by which field is arranged to this liquid crystal cell 
side, in this invention, whichever it arranges a field, sufficient angle-of-visibility expansion effect can be acquired - it 
is desirable to arrange the field of the one where the angle of the director of a mesomorphism macromolecule and a 
film flat surface to accomplish is small among the 2nd page of the upper and lower sides of a compensation film 
especially so that a liquid crystal cell may be approached most The various parameters of the compensation film used 
for this invention here are explained. 

[0018] The range of 0.2-10 micrometers of thickness of a compensation film is 0.1-20 micrometers usually 0.3-5 
micrometers especially preferably preferably first. When thickness is less than 0.1 micrometers, there is a possibility 
that sufficient compensation effect may not be obtained. Moreover, when thickness exceeds 20 micrometers, there is a 
possibility that the display of a display may color superfluously. 

[0019] Subsequently, the retardation value of the appearance within the field at the time of seeing from [ of a 
compensation film ] a normal is explained. With the film which carried out nematic hybrid orientation, the refractive 
index (it calls Following ne) of a direction parallel to a director differs from the refractive index (it calls Following no) 
of a perpendicular direction. When the value which lengthened no from ne is seen and it considers as the upper rate of 
a birefringence, the retardation value on appearance is absolutely given by the product with thickness with the rate of a 
birefringence on appearance. The retardation value on this appearance can be easily calculated by polarization optical 
measurements, such as an ellipsometry. the retardation value on the appearance of this compensation film — the 550nm 
homogeneous light - receiving - usually - 10-300nm 5-500nm is the range of 15-150nm especially preferably 
preferably When an apparent retardation value is less than 5nm, there is a possibility that sufficient angle-of-visibility 
expansion effect may not be acquired. Moreover, when larger [ than 500nm ] and it sees from across, there is a 
possibility that coloring unnecessary for a display may arise. 

[0020] Subsequently, the angle of the director in the vertical interface of a compensation film is explained. The angle 
of this director is usually 0 times [ 30 or less ] or more preferably 0 times [ 50 or less ] or more as an absolute value in 
the opposite side of nothing and the field concerned 60 degrees [ 90 or less ] or more in either the upper surface of a 
film, or near the inferior-surface-of-tongue interface about 80-degree or more the angle of 90 or less degrees as an 
absolute value. 

[0021] Subsequently, the average tilt angle of a compensation film is explained. In this invention, the average of the 
angle of the director of a mesomorphism macromolecule and substrate flat surface in the direction of thickness to 
accomplish is defined as an average tilt angle. An average tilt angle can apply and search for the crystal rotation 
method. The range of the average tilt angle of the compensation film used for this invention is usually 20 - 50 degrees 
preferably 10 to 60 degrees. When an average tilt angle separates from the above-mentioned range, there is a 
possibility that sufficient angle-of-visibility expansion effect may not be acquired. 

[0022] An above-mentioned mesomorphism macromolecule is formed substantially, and the compensation film used 
for this invention will not be limited, especially if it has the nematic hybrid orientation of this mesomorphism 
macromolecule and has the above-mentioned parameter. 

[0023] It explains in more detail about the compensation film used for the liquid crystal display of this invention. The 
mesomorphism macromolecules which form this compensation film are specifically a homeotropic orientation nature 
mesomorphism macromolecule and a mesomorphism macromolecule constituent which more specifically contains a 
homeotropic orientation nature mesomorphism high molecular compound or the mesomorphism high molecular 
compound of at least one sort of homeotropic orientation nature. 

[0024] A homeotropic orientation means the state where the director of liquid crystal carried out orientation to the 
abbreviation perpendicular to the substrate flat surface here. This homeotropic orientation nature mesomorphism 
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macromolecule is an indispensable component for realizing nematic hybrid orientation which the compensation film 

used for this invention forms. . 
[0025] The judgment of whether a mesomorphism macromolecule is homeotropic orientation nature torms a 
mesomorphism macromolecule layer on a substrate, and is performed by judging the orientation state. Although there 
is especially no limitation as a substrate which can be used for this judgment, for example on a glass substrate and a 
twist concrete target Optical glass, such as a soda glass, potash glass, boro-silicated glass, crown glass, and flint glass, 
etc The plastic film or the sheet which has thermal resistance in the liquid crystal temperature of a mesomorphism 
macromolecule, More specifically A polyethylene terephthalate, polyethylenenaphthalate, A polyphenylene oxide, a 
polyimide a polyamidoimide, polyether imide, a polyamide, a polyether ketone, a polyether ether ketone, poly ketone 
sulfide a polyether sulfone, etc. can be used as a substrate. In addition, although the substrate illustrated above is used 
after it makes a front face pure with an acid, alcohols, a detergent, etc., surface treatment, such as siliconizing, is used, 
without carrying out. 

[0026] the temperature with which the homeotropic orientation nature mesomorphism macromolecule used tor this 
invention forms the film of a mesomorphism macromolecule on the substrate illustrated above, and this mesomorphism 
macromolecule indicates a liquid crystal state to be -- setting -- this substrate -- inner - what forms a homeotropic 
orientation is defined as a homeotropic orientation nature mesomorphism macromolecule on any one sort of substrates 
However, there are some which carry out a homeotropic orientation specifically at the temperature near the liquid 
crystal-isotropic phase transition point with the kind of mesomorphism macromolecule, composition, etc. Therefore, it 
is usually more desirable than the liquid crystal-isotropic phase transition point to carry out at the temperature of 20 
degrees C or less preferably 15 degrees C or less. 

[0027] As this homeotropic orientation nature mesomorphism macromolecule for example, the inside of the structural 
unit which constitutes the principal chain of a ** mesomorphism macromolecule - ** - the aromatic machine which 
has a high substituent -- The mesomorphism macromolecule which has the aromatic machine which has the aromatic 
machine which has a long-chain alkyl group, and a fluorine atom, ** In the end or both ends of a mesomorphism 
macromolecule chain, it has the long-chain alkyl group of carbon numbers 3-20, or the long-chain fluoro alkyl group of 
carbon numbers 2-20. The mesomorphism macromolecule which has the structural unit of one functionality guided 
from the compound which has one functionality parts, such as monoalcohol and a monocarboxylic acid, is mentioned. 
[0028] The thing of the structure which the monomer with one functional group equivalent to the functional group 
which the 2 functionality monomer used in case the condensation polymer whose structural unit of one functionality 
used for the mesomorphism macromolecule of the above-mentioned ** is a mesomorphism macromolecule is formed 
has was made to live together at the time of manufacture of this polymer (the inside of polymerization reaction or after 
polymerization reaction), and was incorporated into this polymer molecule is said, and it is usually included in the 
piece end or both ends of this polymer molecule. Therefore, the number of the structural units of this one functionality 
that exists in this polymer molecule is usually 1-2 per molecule. It is as follows when the structural unit of this one 
functionality is expressed with a general formula. 
[0029] 
[Formula 1] 






R 2 -(-0 



R,-*-0 



[0030] 
[Formula 
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C H g C C 





O- 
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R, — C — 
1 II 



R, — O 



[003 1] the above-mentioned general formula - setting -- Rl And R2 the same - or you may differ Rl and R2 The 
long-chain alkyl group of carbon numbers 3-20 or the long-chain fluoro alkyl group of carbon numbers 2-20 is 
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expressed. Specifically, it is [0032]. 
[Formula 3] 

CH S CH 2 CHj> - . CH 3 CH (CH 3 )CH 2 - . 

C (CH a ) 8 (CH 3 ) 2 CH-, CH 8 (CH Z ) 3 -, C 5 H n -. 

C9H19- . C 6 Hi 3 - . Cg H 17 - . C 7 H 15 -, C 10 H 2 i-» 

CF 3 CH 2 - .CF 8 CF 2 - . (CF 3 ) 2 CF- . 

(CF S ) 2 CF (CF 2 ) 2 - .C 8 F,3- ,C 8 F I7 - , 
CF S (CF 2 ) 3 CH 2 CH 2 - . (CF 3 ) 2 CF(CF 2 ) 8 - , 
CHF 2 CF 2 CH 2 - f CF 8 CH 2 CH 2 - , 

(CF 3 ) 2 CF (CF 2 ) 8 CH 2 CH 2 - . 
CF 8 (CF 2 ) 7 CH 2 CH 2 - , H(CF 2 ) 4 CH 2 - , 
CF 9 (CF 2 ) fi CH 2 CH 2 - . CF 3 (CF 2 ) 3 CCH 2 ) 6 - , 
CF 3 CF 2 (CH 2 ) 6 - . CHF 2 CF 2 CH 2 - . 
CF a (CF 2 ) 5 CH 2 CH 2 - . H(CF 2 ) 6 CH 2 - , 
H(CF 2 ) 4 CH 2 - . H(CF 2 ) 8 CH 2 - , 

[0033] **** can be illustrated as a desirable thing. Moreover, X is halogens, such as hydrogen, a fluorine, and chlorine, 
etc. Moreover, i is 0 or 1 . Moreover, j is 0 or 1 . Moreover, k is 0 or 1 . Furthermore, 0 or lb of a is 0 or 1 . However, it is 
a+b!=0. It is [0034] as a structural unit of one functionality formed from above-mentioned monoalcohol, 
monocarboxylic acids, and these functional derivatives. 
[Formula 4] 



C, 0 H 21 C- H(CF 2 ) 8 C- C, 2 H 25 0 - C 6 PisCH 2 CH 2 0- 
Q II 
0 0 . 



,C S H 7 



0 0 0 . 

C B H 18 s. . . 

<S)-c- c s f 7 -(o}-5- c 10 h 21 H^O)- 

C 9 H, 9 ^ 0 . 0 . 

c 8 Fi 7 ^(o)-o- c I4 h 2 ,-<o)— (§)-!;- 

0 . 

CHP 2 CF 2 CH 2 ~{0)— (§>-{- C t"«5 -(O)— {0>- 

o . 

C S F7H@)-Hg>-0- C 6 H 18 -(O^CH-CKC- 

CF 8 CH 2 CH 2 -(O)- CH = CHC- C S H„ ~{o)- CH 2 CH 2 C 
^_ 0 . "" 0 

C 8 Fn -^O)" CH 2 CH 2 C- CF 3 CH 2 -YqYq] 



C 2 oH 4] 





0- 



[0035] 
[Formula 5] 



CCI?3)2CF ^ojoX- CaHl7 

CPsCP 2 (CH 2 ) 6 -<2)-C- c 9 H l9 -^y-o- , 

0 

C 2 F 5 -{h}-°- . C 10 H 21 -/5)-C- C 8 F 17 0-^O)-C- 

F 0 . 0 

C 4 H 9 0 

c 12 h 25 o-<o)hc- c * f »7CH 2 ch 2 o-<o)-c 

0 . 0 . 0 

H(CF 2 ), 2 CH 2 0H@^C- HCCF £ ) 4 CH 2 0-{0)-C- 



0 

C 4 H 8 0 



CeHisO CF 3 CH 2 0 

C 6 HiiO 0 , CF 3 CF 2 (CH 2 ) 8 0 . 

H(CP 2 ) 4 CH z 0 C i 2 H 25 0 v ^ 

H(CF 2 ) 4 CH 2 Q C, 2 H 25 0 



[0036] 
[Formula 6] 
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C 9 H, 9 0-(0)— <O)"0- • H(CP 2 ) 4 CH 2 0 ^(O)— • 
^(0)-CH-CHC- H(CF 2 ) 6 CH 2 0-(O^CH = CHC- 

C 6 H i,0 CH 2 CH 2 C - CHF 2 CF 2 CH 2 0 CH 2 CH 2 C - 



C a H 7 0 



CgH 13O 




H(CF 2 ) 8 CH 2 0 



CF s CF 2 (CH 2 ) 8 0 




C 4 H,0-/h^-C- H(CF 2 ) 2 CH 2 0-(Ty-C- ^,,0-^-0- 
0 . 0 . 

(CF 3 ) 2 CF(CF 2 ) 2 0-^>-0- 



[0037] **** can be illustrated as a desirable unit. One sort chosen from the structural unit of one functionality 
illustrated above or two sorts constitute the piece end or both ends of a macromolecule chain. In addition, in case it has 
this structural unit in both ends, the unit of both ends does not need to be the same. 

[0038] As a concrete mesomorphism macromolecule, principal chain type mesomorphism macromolecules, such as 
polyester which fulfills the conditions of ** and/or **, a polyimide, a polyamide, a polycarbonate, and a polyester 
imide, are mentioned. A composite ease, the ease of film-izing, the stability of the physical properties of the obtained 
film, etc. to mesomorphism polyester is desirable especially also in these. Generally the principal chain of 
mesomorphism polyester is formed from polyfunctional structural units other than 2 functionality structural units, such 
as a dicarboxylic-acid unit, a diol unit, and a hydroxy-acid unit, or this unit. As mesomorphism polyester which forms 
the compensation film used for this invention, what has an orthochromatic substitution aromatic unit in a principal 
chain is more desirable. What has a substituent can be mentioned to catechol unit [ as specifically shown below ], 
salicylic-acid unit, phthalic-acid unit, 2, 3-naphthalene diol unit, 2, and 3-naphthalene dicarboxylic-acid units, and 
these benzene rings. 
[0039] 

[Formula?] q q q 
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[0040] (Y shows halogens, such as CI and Br, a methyl group, an ethyl group, a methoxy machine, an ethoxy basis, or 
a phenyl group.) Moreover, k is 0-2. 

The concrete example of structure of the mesomorphism polyester of homeotropic orientation nature which fulfills the 
conditions of the above-mentioned ** and ** is shown below. ** As what fulfills conditions, it is [0041]. 

J Formula 8] 
1^5$ 1 



iso- C 3 H 7 



<o> 



[0042] l=m+n, and k/l=20 / 10 - 0/10 -- desirable -- 15/10-0/10 n/m=100 / 0 - 20/80 -- 98/2-30/70k, and 1, m and n 
show a mol composition ratio preferably, respectively 
[0043] 
[Formula 9] 



o 



[0044] l=m+n, and k/l=20 / 10 - 0/10 -- desirable ~ 15/10-0/10 m/n=100 / 0 - 1/99 - 90/10-2/98k, and 1, m and n show 

a mol composition ratio preferably, respectively 

[0045] 

[Formula 10] 




C 1 



o 



tert- C 4 H 9 



[0046] l=m+n, and k/l=20 / 10 - 0/10 - desirable - 15/10-0/10 n/m=100 / 0 - 1/99 - 90/10-2/98k, and 1, m and n show 
a mol composition ratio preferably, respectively 
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0047] 

Formula 111 



[0048] m=n, (k+1) / m= 20 / 10 - 2/10 -- desirable -- 15/10-5/10 k/l=100 / 0 - 0/100 -- 95/5-5/95k, and 1, m and n show 

a mol composition ratio preferably, respectively 

;0049] 

Formula 12] 




[0050] k=m+n, and l/m=100 / 0 - 1/99 -- 90/10-2/98k, and 1 and m show a mol composition ratio preferably, 

respectively 

[0051] 

[Formula 13] 

4 



[0052] l=m+n, and k/l=20 / 10 - 0/10 -- desirable - 15/10-0/10 m/n=100 / 0 - 1/99 - 90/10-2/98k, and 1, m and n show 

a mol composition ratio preferably, respectively 

[0053] 

[Formula 14] 
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OC loHgj 



0 C ioH 2 i 



[0054] l=m+n, and k/l=20 / 10 - 0/10 - desirable -- 15/10-0/10 m/n=l 00 / 0 - 0/100 - 95/5-5/95k, and 1, m and n show 

a mol composition ratio preferably, respectively 

[0055] 

[Formula 15] 

wan* 8 



tert -C 4 H 9 CH S 
/OVCH, 



[0056] k=l+m, and l/m=100 / 0 - 0/100 - 95/5-5/95k, and 1, m and n show a mol composition ratio preferably, 

respectively 

;0057] 

Formula 16] 
9 




iso- C 3 H 7 



[0058] k+l=m+n, and k/l=100 / 0 - 0/100 - desirable - 95/5-5/95 n/m=100 / 0 - 1/99 - 90/10-2/98k, and 1, m and n 

show a mol composition ratio preferably, respectively 

[0059] 

[Formula 17] 
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mm* i o 



o 

[0060] m=n, (k+1) / m= 20 / 10 - 2/10 - 5/1 0-5/1 Ok, and 1, m and n show a mol composition ratio preferably, 

respectively 

[0061] 

I Formula 18] 
ISA 1 1 



ten— C 4 H 9 



[0062] l=m+n, and k/l=20 / 10 - 0/10 desirable -- 15/10-0/10 n/m=100 / 0 - 1/99 90/10-2/98k, and 1, m and n show 
a mol composition ratio preferably, respectively 
0063] 

Formula 19] 
*S5$ l 2 



O O 



0 

iso- C 3 H 7 



[0064] n=m+l, and k/n=20 / 10 - 0/10 -- desirable -- 15/10-0/10 m/l=100 / 0 - 1/99 - 90/10-2/98k, and 1, m and n show 

a mol composition ratio preferably, respectively 

[0065] 

[Formula 20] 
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«iSs$ 1 3 




tert- C 4 H g 

0066] l=m, and k/l=20 / 10 - 0/10 - 15/1 0-0/1 Ok, and 1 and m show a mol composition ratio preferably, respectively 
;0067] 

Formula 21] 




[0068] k+l=m+n, and k/l=100 / 0 - 0/100 -- desirable - 95/5-5/95 m/n=100 / 0 - 0/100 95/5-5/95k, and 1, m and n 

show a mol composition ratio preferably, respectively j shows the integer of 2-12. 

[0069] 

[Formula 22] 

flt£A 1 5 




iso — C 3 H 7 

[0070] k+l=m+n, and k/l=100 / 0 - 0/100 - desirable - 95/5-5/95 m/n=100 / 0 - 0/100 - 95/5-5/95k, and 1, m and n 

show a mol composition ratio preferably, respectively j shows the integer of 2-12. 

[0071] 

[Formula 23] 
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ISIitsC l 6 




[0072] k+l=m+n, and k/l=100 / 0 - 0/100 - desirable -- 95/5-5/95 m/n=100 / 0 - 1/99 -- 90/10-2/98k, and 1, m and n 

show a mol composition ratio preferably, respectively 

[0073] 

[Formula 24] 
«i£se 1 7 



[0074] k+l=m+n, and k/l=100 / 0 - 1/99 - desirable 90/10-2/98 m/n=100 / 0 - 0/100 -- 95/5-5/95k, and 1, m and n 

show a mol composition ratio preferably, respectively 

[0075] 

I Formula 25] 



v O 




[0076] k+l=m+n, and k/l=100 / 0 - 0/100 -- desirable -- 95/5-5/95 m/n=100 / 0 - 1/99 - 90/10-2/98k, and 1, m and n 
show a mol composition ratio preferably, respectively 
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;0077] 

Formula 26] 



CF.< 




[0078] l=m+n, and k/l=20 / 10 - 0/10 - desirable -- 15/10-0/10 m/n=100 / 0 - 0/100 - 95/5-5/95k, and 1, m and n show 

a mol composition ratio preferably, respectively 

;0079] 

"Formula 27] 









CF 8 








CF 3 


TP 


roL N 



■\ u /\ u / 



^-(-CH^O^- 



[0080] l=m+n, and k/l=20 / 10 - 0/10 - desirable -- 15/10-0/10 m/n=100 / 0 - 0/100 - 95/5-5/95k, and 1, m and n show 

a mol composition ratio preferably, respectively j shows the integer of 2-12. 

[0081] 

Formula 28] 

"iis$2 1 

o o 



C-OC 6 F l3 



C-OC, F, a 
o 



[0082] k+l=m+n, and k/l=100 / 0 - 0/100 -- desirable - 95/5-5/95 m/n=100 / 0 - 1/99 - 90/10-2/98k, and 1, m and n 
show a mol composition ratio preferably, respectively **** is mentioned. Moreover, as what fulfills the conditions of 
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**, it is [0083]. 

[Formula 29] 
BlitS; 2 2 

<°^>°): -(°w°): 

(O^CH 8 

[0084] m+n=k/2+lk/l=80 / 60 - 2/99 - desirable - 40/80-10/95 m/n=100 / 0 - 0/100 -- 95/5-5/95k, and 1, m and n show 

a mol composition ratio preferably, respectively 

[0085] 

[Formula 30] 
»iisS2 3 

o 

[0086] l=k/2+m+nk/(m+n) =80 / 60 - 2/99 -- desirable -- 40/80-10/95 m/n=100 / 0 - 0/100 ~ 95/5-5/95k, and 1, m and n 

show a mol composition ratio preferably, respectively 

[0087] 

[Formula 31] 
IS5S2 4 

(• {~®-iHj-®-iSt 

[0088] o=k/2+m+nk/(m+n) =80 / 60 - 2/99 - desirable ~ 40/80-10/95 m/n=100 / 0 - 0/100 ~ desirable - 95/5-5/95 
l/o=20 / 10 - 0/10 - 15/1 0-5/1 0k, and 1, m, n and o show a mol composition ratio preferably, respectively 
[0089] 

[Formula 32] 
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fflii??2 5 

0 0 




[0090] o=k/2+m+nk/(m+n) =80 / 60 - 2/99 -- desirable -- 40/80-10/95 m/n=100 / 0 - 0/100 - desirable -- 95/5-5/95 
l/o=20 / 10 - 0/10 - 1 5/1 0-5/1 Ok, and 1, m, n and o show a mol composition ratio preferably, respectively 
[0091] 

1 Formula 33] 
li!5S 2 6 




[0092] o=k/2+m+nk/(m+n) =80 / 60 - 2/99 - desirable - 40/80-10/95 m/n=100 / 0 - 0/100 - desirable - 95/5-5/95 
l/o=20 / 10 - 0/10 - 15/1 0-5/1 0k, and 1, m, n and o show a mol composition ratio preferably, respectively 
[0093] 

[Formula 34] 

( C 6 H 13 0 -(Sy CH 2 CH 2 C ^- ° "tOjOl c J_ 

° 0 

o 

[0094] n+o=k/2+mk/m=80 / 60 - 2/99 - desirable - 40/80-10/95 n/o=100 / 0 - 0/100 ~ desirable ~ 95/5-5/951./(n+o) 
=20 / 10 - 0/10 - 15/1 0-5/1 0k, and 1, m, n and o show a mol composition ratio preferably, respectively 
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[0095] 

(Formula 35] 
liisC 2 8 

(c,H, s0 -<OH@^|) : 
ten- C 4 H 9 

[0096] m+n=k/2+lk/l=80 / 60 - 2/99 - desirable - 40/80-10/95 m/n=100 / 0 - 0/100 - 95/5-5/95k, and 1, m and n show 

a mol composition ratio preferably, respectively 

[0097] 

[Formula 36] 

o 




CHj 



[0098] m=k/2+nk/n=80 / 60 - 2/99 - desirable - 40/80-10/95 l/m=20 / 10 - 0/10 -- 15/1 0-5/1 0k, and 1, m and n show a 

mol composition ratio preferably, respectively 

[0099] 

[Formula 37] 
fofi*3 o 

(e.-o-®-®-^ j[)r 



[0100] l=k/2+m+nk/(m+n) =80 / 60 - 2/99 ~ desirable - 40/80-10/95 m/n=100 / 0 - 0/100 - 95/5-5/95k, and 1, m and n 
show a mol composition ratio preferably, respectively 
[0101] 
[Formula 38] 
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[0102] l+m=k/2+nk/n=80 / 60 - 2/99 -- desirable -- 40/80-10/95 ym=100 / 0 - 0/100 -- 95/5-5/95k, and 1, m and n show 
a mol composition ratio preferably, respectively 
0103] 

Formula 39] 
H&SC3 2 




[0104] n+o=k/2+mk/m=80 / 60 - 2/99 -- desirable - 40/80-10/95 n/o=100 / 0 - 0/100 ~ desirable - 95/5-5/951./(n+o) 
=20 / 10 - 0/10 - 15/1 0-5/1 0k, and 1, m, n and o show a mol composition ratio preferably, respectively 
[0105] 
Formula 40] 




[0106] m+n=k/2+ok/o=80 / 60 - 2/99 - desirable ~ 40/80-1 0/95 m/n=100 / 0 - 0/100 - desirable - 95/5-5/951./(m+n) 
=20 / 1 0 - 0/1 0 - 1 5/1 0-5/1 Oi shows the integer of 2- 1 2 preferably k, 1, m, n, and o show a mol composition ratio, 
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respectively. 
;0107] 

Formula 41] 
11^3 4 



C 6 H 13 0 



C«H, 3 0 




i-0-si 

i n 




[0108] o=k/2+m+nk/(m+n) =80 / 60 - 2/99 - desirable - 40/80-10/95 m/n=100 / 0 - 0/100 desirable 95/5-5/95 
l/o=20 / 10 - 0/10 - 15/1 0-5/1 Ok, and 1, m, n and o show a mol composition ratio preferably, respectively 
0109] 

Formula 42] 



«£*$3 5 

C| 2 H 2 sO 



k C 12 H 25 0 




0 0 

II I! 
C C 





[01 10] m+n=k/2+ok/o=80 / 60 - 2/99 -- desirable -- 40/80-10/95 m/n=100 / 0 - 0/100 -- desirable -- 95/5-5/951./(m+n) 

=20 / 10 - 0/10 - 15/1 0-5/1 0k, and 1, m, n and o show a mol composition ratio preferably, respectively 

[0111] 

[Formula 43] 
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«i§sC3 6 





o o — V 

[01 12] l+m=k/2+n+ok/(n+o) =80 / 60 - 2/99 -- desirable -- 40/80-10/95 l/m=100 / 0 - 0/100 - desirable -- 95/5-5/95 
n/o=100 / 0 - 0/100 - 95/5-5/95k, and 1, m, n and o show a mol composition ratio preferably, respectively 
[0113] 

[Formula 44] 
fltitsS 3 7" 



0 0 1 

ii&fr %1 



[01 14] n+o=k/2+mk/m=80 / 60 - 2/99 - desirable - 40/80-10/95 n/o=100 / 0 - 0/100 ~ desirable ~ 95/5-5/95 l/m=20 / 

10 - 0/10 - 15/1 0-5/1 0k, and 1, m, n and o show a mol composition ratio preferably, respectively 

[0115] 

[Formula 45] 
flliisC; 3 8 




^ i 



CH 3 



[01 16] l+m=k/2+ok/o=80 / 60 - 2/99 desirable - 40/80-10/95 l/m=100 / 0 - 0/100 - 95/5-5/95k 5 and 1, m and n show 

a mol composition ratio preferably, respectively 

[0117] 

[Formula 46] 



Page 23 of 44 




W %1 

[01 18] n+o=k/2+l+mk/(l+m) =80 / 60 - 2/99 -- desirable -- 40/80-10/95 l/m=100 / 0 - 0/100 - desirable -- 95/5-5/95 
n/o=100 / 0 - 0/100 - 95/5-5/95k, and 1, m, n and o show a mol composition ratio preferably, respectively 
[0119] 

[Formula 47] 




[0120] m=k/2+n+ok/(n+o) =80 / 60 - 2/99 ~ desirable - 40/80-10/95 n/o=100 / 0 - 0/100 - desirable ~ 95/5-5/95 
l/m=20 / 10 - 0/10 - 15/1 0-5/1 0k, and 1, m, n and o show a mol composition ratio preferably, respectively 
[0121] 

t Formula 48] 
ia«4 i 




[0122] o=k/2+m+nk/(m+n) =80 / 60 - 2/99 - desirable - 40/80-10/95 m/n=100 / 0 - 0/100 - desirable -.- 95/5-5/95 
l/m=20 / 10 - 0/10 - 15/10-5/10k, and 1, m, n and o show a mol composition ratio preferably, respectively 
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[0123] 

[Formula 49] 

mm*. 4 2 



( H (cp 2 ) 2 ch 2 o-<V)-cX ^jj^gMO^,)- 
\ N — ' n /k o — o 1 



Xo oV 



[0124] n+o=k/2+l+mk/(l+m) =80 / 60 - 2/99 -- desirable - 40/80-10/95 l/m=100 / 0 - 0/100 - desirable -- 95/5-5/95 

n/o=100 / 0 - 0/100 ~ 95/5-5/95k, and 1, m, n and o show a mol composition ratio preferably, respectively 

[0125] 

Formula 50] 
i£*t 4 3 



II ' 1 
0 




[0126] o=k/2+m+nk/(m+n) =80 / 60 - 2/99 - desirable - 40/80-10/95 m/n=100 / 0 - 0/100 - desirable - 95/5-5/95 
l/o=20 / 10 - 0/10 15/1 0-5/1 0k, and 1, m, n and o show a mol composition ratio preferably, respectively 
[0127] 

Formula 51] 
4 4 



0 




Cl 



[0128] l+m=k/2+n+ok/(n+o) =80 / 60 - 2/99 - desirable - 40/80-10/95 l/m=100 / 0 - 0/100 ~ desirable - 95/5-5/95 
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n/o=100 / 0 - 0/100 -- 95/5-5/95i shows the integer of 2-12 preferably k, 1, m, n, and o show a mol composition ratio, 

respectively. 

[0129] 

[Formula 52] 




[0130] o=k/2+nk/n=80 / 60 - 2/99 -- desirable - 40/80-10/95 l/m=100 / 0 - 0/100 - desirable - 95/5-5/95(l+m)/o=20 / 

10 - 1/10 - 15/1 0-5/1 0k, and 1, m, n and o show a mol composition ratio preferably, respectively 

[0131] 

S Formula 53] 
IJSSC4 6 

\ > ' Q /k n „ s\ 

0 

lert-C 4 H 9 

[0132] o=k/2+l/2+m+n(k+l)/(m+n) =80 / 60 - 2/99 - desirable ~ 40/80-10/95 k/l=100 / 0 - 0/100 ~ desirable - 90/10- 
10/90 m/n=100 / 0 - 0/100 - 95/5-5/95k, and 1, m, n and o show a mol composition ratio preferably, respectively 
[0133] 

[Formula 54] 
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ffigsC 4 7 




0 

[0134] o+p=k/2+l/2+n (k+1) - /n=80 / 60 - 2/99 » desirable - 40/80-10/95 k/l=100 / 0 - 0/100 - desirable - 90/10- 
10/90 o/p=100 / 0 - 0/100 - desirable - 95/5-5/95m/n=20/~ 10 - 0/10 15/10-5/1 Ok, and 1, m, n, o and p show a mol 
composition ratio preferably, respectively. 

[0135] **** is mentioned, moreover — as the mesomorphism macromolecule of homeotropic orientation nature — ** — 
side-chain type mesomorphism macromolecules, such as the side-chain type mesomorphism macromolecule which has 
the unit which has substituents, such as an aromatic machine which has the aromatic machine which has the aromatic 
machine which has a high substituent, and a long-chain alkyl group, and a fluorine atom, as a side chain, for example, a 
polyacrylate, a polymethacrylate, a polysiloxane, and poly malonate, are also mentioned The concrete example of 
structure is shown below. 
[0136] 

[Formula 55] 
«*I5$4 8 

-<-CH 2 -CH4; 

COC 2 H 5 

O 



4CH 2 



C0^CH 2 ) r O-^C0-(^y 



0137] n/m=80 / 20 - 20/80 - desirable - 75 / 25 - 25/75 [0138] 

Formula 56] 
4 9 



4CH 2 -CH-)r 




-(- C H 2 -CH-b 
I ■ 



C04-CH Z % 
II 

o 



°"<0)-°C-{C^CF { 



[0139] n/m=80 / 20 - 20/80 -- desirable -- 75 / 25 - 25/75 [0140] 
[Formula 57] 



fitit?S5 0 
.-<- CH 2 

C-O-*-CH 2 ^0-{O) (O)" 0 - CH(CF 3^ 

O 

4CHj -CH-); 




[0141] n/m=80 / 20 - 20/80 - desirable -- 75 / 25 - 25/75 [0142] 
[Formula 58] 

CH, 

4 CHj -C-)j 

c - o-e cb^o-^O) — (Oy 0 c H * 
o 

CH 3 

-(-.CH 2 -C->j 

CO-(-CH 2 ^OC^O)-C 4 F 8 

o o 

[0143] n/m=80 / 20 - 20/80 -- desirable -- 75 / 25 - 25/75 [0144] 

[Formula 59] 
ftigStB 2 



CH 

f 

-<"CH 2 -C 

C 
II 

o 



CH 
I 

4CH 2 -c-^ 



-0 4- CH 2 ^0-(^Qy 0C-<|Oy 0CH 2 (CF 2 ), 



[0145] n/m=80 / 20 - 20/80 -- desirable -- 75 / 25 - 25/75 [0146] 

[Formula 60] 
fctiisS 5 3 

<f H > F F 

-CCH 2 -C-^ ~W 

CO (CHj ) jo-^O^-CO \5/ F 
O 0 / \ 



F F 



CH 

I 

-ecH 2 - c^- 



co(CH 2 ) 3 -0HjS)-jj 0 -^O) — (0 / 



[0147] n/m=80 / 20 - 20/80 - desirable - 75 / 25 - 25/75 [0148] 
"Formula 61] 




[0149] n/m=80 / 20 - 20/80 -- desirable -- 75 / 25 - 25/75 [0150] 
[Formula 62] 

CH 8 
-fSi-O-^ 
(CH 2 ) 4 -O^OV C-0-/OVCF 3 
— o ' ' 



CH 8 

-4- S i -O-)- 
I n 
(CH 2 ) -COC j H 5 

0 

[0151] n/m=80 / 20 - 20/80 -- desirable -- 75 / 25 - 25/75 [0152] 

Formula 63] 
®?C5 6 

CHj 

<CH 2 >3-oYOV$°iP>-OCCF s 

— o — o 



CH S 

-es i o-^ 

<CH 2 ) b -0h(O>— <O>5 0C 2 H ' 

0 



[0153] n/m=80 / 20 - 20/80 -- desirable -- 75 / 25 - 25/75 [0154] 
[Formula 64] 



as* 5 7 



CH S 
-f-S • O^T 



<ch 2 ),-o-(0) — (O)~ oc 6 f 



13 



CH 3 
-f S i O-fc 



I 



<CH 2 ) 3 -COC l2 H 25 
0 



[0155] n/m=80 / 20 - 20/80 - desirable -- 75 / 25 - 25/75 [0156] 
[Formula 65] 

m^5 8 



CH S 
-f-S i 0 



(CH 2 ) 2 -C-O-<^^C-0-<g)- 



C F. 



CH 3 
-+ S i 0^- 

I 

(CH 2 



0 



0157] n/m=80 / 20 - 20/80 -- desirable -- 75 / 25 - 25/75 [0158] 

Formula 66] 
Wig* 5 9 

0 0 
-(-C-CH-C-0 -f CH 2 )iO^ 



(ch 2 ) 8 -/o) — (Or cf j 



o o 

-fC-CH-CO 4 CH 2 ) 2 0-)j; 



(CH 2 ^ 8 0^0)-CO^O^-CN 



[0159] n/m=80 / 20 - 20/80 -- desirable -- 75 / 25 - 25/75 [0160] 
[Formula 67] 
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m&&6 0 

O O 
II II 
4C-CH-C-0 -f CH 2 ) 4 0-^- 




o o 

4C-CH-C-0 -f CH 2 ^0^ 




[0161] n/m=80 / 20 - 20/80 - desirable - 75 / 25 - 25/75 [0162] 

I Formula 68] 
tig:* 6 1 

O O 
4C-CH-C-0 -f CH 2 ^ 8 0-f- 




[0163] n/m=80 / 20 - 20/80 - desirable - 75 / 25 - 25/75 [0164] 

[Formula 69] 
felit^i6 2 

O o 

4C-CH-C-0 4CH 2 ) 4 0^j 




[0165] n/m=80 / 20 - 20/80 - desirable - 75 / 25 - 25/75 [0166] the structural unit which constitutes the principal 
chain of the mesomorphism macromolecule of ** in the above-mentioned homeotropic orientation nature 
mesomorphism macromolecule — ** — the aromatic machine which has a high substituent ~ In the case of the 
principal chain type mesomorphism macromolecule which has the aromatic machine which has the aromatic machine 
which has a long-chain alkyl group, and a fluorine atom, molecular weight the logarithm measured at 30 degrees C 
among [ various ] the solvent, for example, a phenol / tetrachloroethane (60/40 (weight ratio)) mixed solvent, - 
viscosity - usually - 0.05-2.0 - it is the range of 0.07-1 .0 preferably a logarithm - when viscosity is smaller than 
0.05, there is a possibility that the mechanical strength of a compensation film may become weak Moreover, when 
larger than 2.0, there is a possibility that homeotropic orientation nature may be lost. Moreover, when larger than 2.0, 
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there is a possibility that viscosity may become high too much in a liquid crystal state, and the time which orientation 
takes though a homeotropic orientation is carried out may become long. And there is a possibility that nematic hybrid 
orientation may not be acquired at the time of the compensation film manufacture explained by the after-mentioned. 
[0167] Moreover, in the end or both ends of a macromolecule chain of **, it has the long-chain alkyl group of carbon 
numbers 3-20, or the long-chain fluoro alkyl group of carbon numbers 2-20. In the case of the mesomorphism 
macromolecule which has the unit of one functionality guided from the compound which has one functionality parts, 
such as monoalcohol and a monocarboxylic acid, molecular weight the logarithm measured at 30 degrees C among 
[ various ] the solvent, for example, a phenol / tetrachloroethane (60/40 (weight ratio)) mixed solvent, - viscosity - 
usually - 0.04-1 .5 - it is the range of 0.06-1.0 preferably a logarithm - when viscosity is smaller than 0.04, the 
mechanical strength of a compensation film becomes weak Moreover, when larger than 1 .5, there is a possibility that 
homeotropic orientation nature may be lost. Moreover, there is a possibility that viscosity may become high too much 
in a liquid crystal state, and the time which orientation takes though a homeotropic orientation is carried out may 
become long. And there is a possibility that nematic hybrid orientation may not be acquired at the time of the 
compensation film manufacture explained by the after-mentioned. 

[0168] further - the case of a side-chain type mesomorphism macromolecule - molecular weight - polystyrene 
equivalent weight average molecular weight - usually ~ 1000-100,000 - the range of 3000-50,000 is preferably 
desirable It is [ a possibility that the mechanical strength of a compensation film may become weak ] and is not 
desirable when molecular weight is smaller than 1000. Moreover, when larger than 100,000, there is a possibility that 
homeotropic orientation nature may be lost. Moreover, it is [ a possibility of producing the problem that there is a 
possibility that the solubility over the solvent of this mesomorphism macromolecule may fall, the solution viscosity of 
for example, application liquid becomes high too much in the case of the compensation film manufacture explained by 
the after-mentioned, and a uniform paint film cannot be obtained ] and is not desirable when larger than 100,000. 
[0169] Especially the synthesis method of the above-mentioned mesomorphism macromolecule is not restricted. This 
mesomorphism macromolecule is compoundable by the well-known polymerization method in the field concerned. For 
example, if mesomorphism polyester composition is taken for an example, it is compoundable by the melting 
polymerization method or the acid chloride method using the corresponding acid chloride of a dicarboxylic acid. 
[0170] In case the mesomorphism macromolecule concerned is compounded, polymerization reaction is presented with 
the structural unit of one functionality by the monoalcohol and the monocarboxylic-acid compounds which were 
explained previously and these functional derivatives, and the concrete target as a acetylation object, a halogenide, etc. 
The ranges of the mesomorphism macromolecule of this 1 functionality structural unit and the content specifically 
occupied in mesomorphism polyester are 2 / 201 - 80/240 in a mole fraction among the remaining amounts of 
constituents except the hydroxycarboxylic acid structural unit. It is the range of 10 / 205 - 20/220 more preferably. 
When the content of a 1 functionality structural unit is smaller than 2/210 (mole fraction), there is a possibility that 
mesomorphism polyester may not show homeotropic orientation nature. Moreover, when the content of a 1 
functionality structural unit is larger than 80/240 (mole fraction), there is a possibility that the molecular weight of 
mesomorphism polyester may not go up to a desired value. Moreover, when a compensation film is produced, the 
mechanical strength of this film becomes weak and is not desirable. In addition, the content of the structural unit of one 
functionality responds to the charge of a monomer component. 

[0171] Moreover, it may mix suitably and the mesomorphism macromolecule which indicates that other orientation 
explained previously as a mesomorphism macromolecule which shows optically uniaxial [ positive ] in addition to the 
mesomorphism macromolecule of this homeotropic orientation nature, the non-mesomorphism macromolecule which 
does not show mesomorphism at all may be used as a constituent, using as this constituent -- ** - there is an advantage 
which can control the average tilt angle of nematic hybrid orientation by regulation of the composition ratio free that 
stabilization of ** nematic hybrid orientation can be attained However, if the mesomorphism macromolecule which 
was mixed and was used as the constituent shows optically uniaxial [ positive ] optically and does not form nematic 
hybrid orientation in the liquid crystal state of this mesomorphism macromolecule, the compensation film used for this 
invention will not be obtained. In addition, in case it uses as a constituent, it is desirable to contain the mesomorphism 
macromolecule of homeotropic orientation nature explained above 5% of the weight or more. When fewer than 5 % of 
the weight, there is a possibility that nematic hybrid orientation may not be acquired. 

[0172] As the mixable macromolecule concerned, the mesomorphism macromolecule which usually shows orientation 
other than homeotropic orientation nature is suitably mixed from a viewpoint of compatibility with the mesomorphism 
macromolecule of homeotropic orientation nature. As a kind of mesomorphism macromolecule used, side-chain type 
mesomorphism macromolecule;, for example, a polyacrylate, such as principal chain type mesomorphism 
macromolecule;, for example, polyester, a polyimide, a polyamide, polyester, a polycarbonate, and a polyester imide, a 
polymethacrylate, a polysiloxane, poly malonate, etc. can be illustrated. Although it will not be limited especially it it 
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has compatibility with the mesomorphism macromolecule of homeotropic orientation nature, on a homogeneous 
stacking-tendency mesomorphism macromolecule and a twist concrete target, the polyester of a homogeneous stacking 
tendency, a polyacrylate, a polymethacrylate, etc. are desirable especially. The mesomorphism polyester which has the 
orthochromatic ([-izing 4]) substitution aromatic unit illustrated previously especially in a principal chain is the most 
desirable. The concrete example of structure of the mesomorphism macromolecule which shows a homogeneous 
stacking tendency below is shown. 
0173] 

Formula 70] 



C I 




0174] k=l+ml/m=80 / 20 - 20/80 75/25-25/75k, and 1 and m show a mol composition ratio preferably, respectively 
;0175] 

Formula 71] 
O 

[0176] o=m+n (k+1) / o= 20 / 10 - 0/10 -- desirable -- 15/10-0/10 m/n=l 00 / 0 - 0/100 -- 98/2-2/98k, and 1, m, n and o 

show a mol composition ratio preferably, respectively 

[0177] 

t Formula 72] 
litst 6 5 




[0178] n=l+mk/m=20 / 10 - 0/10 -- 15/10-0/10k, 1, m and n, and a ********** mol composition ratio are shown 

preferably 

[0179] 

[Formula 73] 
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«i£sS6 6 

o O 

[01 80] k+l=m+nk/l=100 / 0 - 0/100 -- desirable - 95/5-5/95 m/l=100 / 0 - 0/100 - 95/5-5/95k, and 1, m and n show a 

mol composition ratio preferably, respectively 

;0181] 

Formula 74] 

■^-©-cb--.®-^ 

CH 3 




[0182] k+l=m+nk/l=100 / 0 - 0/100 - desirable - 95/5-5/95 m/n=100 / 0 - 0/100 95/5-5/95k, and 1, m and n show a 
mol composition ratio preferably, respectively 
0183] 

Formula 75] 

CH, CH 3 
CH 3 CH 3 

[0184] l=m+nk/l=15 / 10 - 0/10 - desirable - 10/10-0/10 m/n=100 / 0 - 0/100 - 95/5-5/95k, and 1, m and n show a mol 

composition ratio preferably, respectively 

[0185] 

[Formula 76] 
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CHj 



[0186] m+n=k/2+lk/l=40 / 80 - 0/100 - desirable - 20/90-0/100 m/n=100 / 0 - 0/100 -- 95/5-5/95k, and 1, m and n 

show a mol composition ratio preferably, respectively 

;0187] 

Formula 77] 
IIJ6A7 0 




[0188] o=k/2+m+nk/(m+n) =40 / 80 - 0/100 -- desirable - 20/90-0/100 m/n=100 / 0 - 0/100 - desirable -- 95/5-5/95 

l/o=20 / 10 - 0/10 - 15/1 0-5/1 0k, and 1, m, n and o show a mol composition ratio preferably, respectively 

[0189] 

[Formula 78] 
fctitsU 1 

[0190] o=k/2+m+nk/(m+n) =40 / 80 - 0/100 ~ desirable -- 20/90-0/100 m/n=100 / 0 - 0/100 - desirable - 95/5-5/95 

l/o=20 / 10 - 0/10 - 15/1 0-5/1 0k, and 1, m, n and o show a mol composition ratio preferably, respectively 

[0191] 

[Formula 79] 
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[0192] l=k/2+m+nk/(m+n) =40 / 80 - 0/100 -- desirable -- 20/90-0/100 n/m=100 / 0 - 0/100 -- 95/5-5/95k, and 1, m and 

n show a mol composition ratio preferably, respectively 

[0193] 

[Formula 80] 
»«sU3 

O 




[0194] m=k/2+n+ok/(n+o) =40 / 80 - 0/100 - desirable -- 20/90-0/100 n/o=100 / 0 - 0/100 ~ desirable - 95/5-5/95 
l/m=20 / 10 - 0/10 - 15/1 0-5/1 0k, and 1, m, n and o show a mol composition ratio preferably, respectively 
[0195] 

[Formula 81] 
«HSSC 7 4 

tyx *■-©-•* 

[0196] o=k/2+m+nk/(m+n) =40 / 80 - 0/100 ~ desirable - 20/90-0/100 m/n=100 / 0 - 0/100 ~ desirable - 95/5-5/95 

l/o=20 / 10 - 0/10 - 15/1 0-5/1 0k, and 1, m, n and o show a mol composition ratio preferably, respectively 

[0197] 

[Formula 82] 
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[0198] n+o=k/2+l+mk/(l+m) =40 / 80 - 0/100 - desirable 20/90-0/100 l/m=100 / 0 - 0/100 - desirable - 95/5-5/95 
n/o=100 / 0 - 0/100 - 95/5-5/95k, and 1, m, n and o show a mol composition ratio preferably, respectively 
[0199] the logarithm which measured such molecular weight at 30 degrees C among [ various ] the solvent, for 
example, a phenol / tetrachloroethane (60/40 (weight ratio)) mixed solvent, in the case of the principal chain type 
mesomorphism macromolecule - usually, 0.05-3.0 are desirable still more desirable, and the ranges of viscosity are 
0.07-2.0 a logarithm - when viscosity is smaller than 0.05, there is a possibility that the mechanical strength of a 
compensation film may become weak Moreover, since there is a possibility that the viscosity at the time of liquid 
crystal formation may become high too much, and the time which orientation takes may become long or it checks a 
homeotropic orientation when larger than 3.0, it is not desirable. 

[0200] moreover, the case of a side-chain type polymer liquid crystal - molecular weight - polystyrene equivalent 
weight average molecular weight - usually - 5000-200,000 - the range of 10,000-150,000 is preferably desirable 
When molecular weight is smaller than 5000, there is a possibility that the mechanical strength of a compensation film 
may become weak. Moreover, it is [ a possibility that the solubility over the solvent of polymer falls and of producing 
the trouble on film production of the solution viscosity of application liquid becoming high too much, and being unable 
to obtain a uniform paint film ] and is not desirable when larger than 200,000. 

[0201] Moreover, the judgment of a homogeneous stacking tendency is performed like the judgment of homeotropic 

orientation nature using this substrate that has not performed surface treatment, such as siliconizing, rubbing 

processing, and uniaxial-stretching processing. A mesomorphism macromolecule layer is formed on this substrate, and 

it judges whether a homogeneous stacking tendency is shown according to the orientation state. 

[0202] Especially the synthesis method of the above-mentioned mesomorphism macromolecule is not restricted. This 

mesomorphism macromolecule is compoundable by the well-known polymerization method in the field concerned. For 

example, if polyester composition is taken for an example, it is compoundable by the melting polymerization method 

or the acid chloride method using the corresponding acid chloride of a dicarboxylic acid. 

[0203] In order to obtain the compensation film which fixed nematic hybrid orientation uniformly using the 

mesomorphism macromolecule which has optically uniaxial [ like the above / positive ], it is desirable in this invention 

to step on the orientation substrate explained below and each process. 

[0204] First, an orientation substrate is explained. In order to acquire nematic hybrid orientation using a positive 
optically uniaxial mesomorphism macromolecule, it is desirable to insert the upper and lower sides of this 
mesomorphism macromolecule layer by different interface. When the upper and lower sides are inserted by the same 
interface, the orientation in the vertical interface of this mesomorphism macromolecule layer will become the same, 
and it will be difficult to acquire nematic hybrid orientation. 

[0205] One orientation substrate and an air interface are used as a concrete mode. Touch an orientation substrate in the 
lower-bound side of a mesomorphism macromolecule layer, and the upper-bound side of this mesomorphism 
macromolecule layer is made to specifically touch air. It is more desirable to use one orientation substrate and an air 
interface on a manufacture process, although the orientation substrate from which an interface differs up and down can 
also be used. 

[0206] As for the orientation substrate which can be used for this invention, it is desirable to have the anisotropy so 
that the sense (projection to the orientation substrate of a director) to which liquid crystal inclines can be specified. 
When the sense to which liquid crystal inclines cannot be specified, only the orientation leaning to the disorderly 



Page 37 of 44 



direction can be acquired (the vector which projected the director to this substrate becomes disorderly). 
[0207] What specifically has the anisotropy within a field as the above-mentioned orientation substrate is desirable. A 
polyimide, a polyamidoimide, a polyamide, polyether imide, A polyether ether ketone, a polyether ketone, poly ketone 
sulfide, A polyether sulfone, a polysulfone, polyphenylene sulfide, A polyphenylene oxide, a polyethylene 
terephthalate, a polybutylene terephthalate, Polyethylenenaphthalate, a polyacetal, a polycarbonate, a polyarylate, 
Acrylic resin, polyvinyl alcohol, polypropylene, cellulose system plastics, A plastic film substrate and uniaxial- 
stretching plastic film substrates, such as an epoxy resin and phenol resin, They are glass substrates, such as alkali 
glass which carried out etching processing of metal substrates, such as aluminum which attached the slit-like slot to the 
front face, iron, and copper, and the front face at the shape of a slit, boro-silicated glass, and flint glass, etc. 
[0208] The various above-mentioned substrates which have the rubbing plastic film substrate which performed rubbing 
processing to the above-mentioned plastic film substrate in this invention or the plastics thin film which performed 
rubbing processing, for example, a rubbing polyimide film, a rubbing polyvinyl alcohol film, etc., the various above- 
mentioned substrates which have the slanting vacuum evaporationo film of oxidization silicon etc. further can be used. 
[0209] In the various above-mentioned orientation substrates, the various substrates which have a rubbing polyimide 
film, a rubbing polyimide substrate, a rubbing polyether ether ketone substrate, a rubbing polyether ketone group 
board, a rubbing polyether sulfone substrate, a rubbing polyphenylene sulfide substrate, a rubbing polyethylene- 
terephthalate substrate, a rubbing polyethylenenaphthalate substrate, a rubbing polyarylate substrate, and a cellulose- 
plastic substrate can be mentioned as this suitable substrate for making it form in nematic hybrid orientation. 
Moreover, the direction of rubbing given to these substrates usually corresponds in the direction of a tilt of the 
compensation film explained previously. 

[0210] As **** explained the compensation film used for the liquid crystal display element of this invention, the upper 
surface of this film differs in the angle of the director of a mesomorphism macromolecule, and a film flat surface to 
make from the undersurface. This angle [ near the interface of the film plane which touched the orientation substrate ] 
is adjusted 60 degrees or more 0 times or more according to the method of the orientation processing, or the kind of 
mesomorphism macromolecule by one of the angle ranges of 50 or less degrees or 90 degrees or less. Usually, it is 
more desirable on a manufacture process to adjust the angle of the director of this mesomorphism macromolecule and a 
film flat surface to make to the angle range of 50 or less degrees 0 times or more. [ near the interface of the film plane 
which touched the orientation substrate ] 

[021 1] This compensation film applies the mesomorphism macromolecule which shows optically uniaxial [ positive ] 
optically uniformly on the orientation substrate like the above, and, subsequently pass uniform orientation process and 
the fixed process of an orientation form. The application to the orientation substrate of this mesomorphism 
macromolecule can be performed in the state of melting which fused the solution state or this mesomorphism 
macromolecule which usually dissolved this mesomorphism macromolecule in various solvents. A solution application 
is desirable on a manufacture process. 

[0212] A solution application melts a mesomorphism macromolecule to a suitable solvent, and prepares the solution of 
predetermined concentration. As the above-mentioned solvent, according to the kinds (composition ratio etc.) of 
positive optically uniaxial mesomorphism macromolecule, although there is no ****** generally Usually, chloroform, 
a dichloromethane, a carbon tetrachloride, a dichloroethane, A tetrachloroethane, a trichloroethylene, 
tetrachloroethylene, Halogenated hydrocarbons, such as a chlorobenzene and an orthochromatic dichlorobenzene 
Phenols, such as a phenol and a PARAKURORO phenol, benzene, Aromatic hydrocarbons, such as toluene, xylene, 
methoxybenzene, 1, and 2-JIMETOKI benzene An acetone, ethyl acetate, tert-butyl alcohol, a glycerol, Ethylene 
glycol, a triethylene glycol, an ethylene glycol monomethyl ether, A diethylene-glycol wood ether, an ethyl Cellosolve, 
a butyl Cellosolve, 2-pyrrolidone, a N-methyl-2-pyrrolidone, a pyridine, a triethylamine, The mixed solvent of these 
mixed solvents, for example, halogenated hydrocarbons and phenols, such as a tetrahydrofuran, a dimethylformamide, 
a dimethylacetamide, dimethyl sulfoxide, an acetonitrile, a butyronitrile, and a carbon disulfide, etc. is used. 
[0213] Although the concentration of a solution does not generally have ****** in order to be dependent on the 
solubility of the positive optically uniaxial mesomorphism macromolecule to be used, or the thickness of a 
compensation film finally made into the purpose, it is usually used in 3 - 50% of the weight of the range, and is 7 - 
30% of the weight of a range preferably. 

[0214] It applies on the orientation substrate which explained below the positive optically uniaxial mesomorphism 
polymer solution adjusted to desired concentration using the above-mentioned solvent by ****. As the method of an 
application, the spin coat method, the roll coat method, the printing method, the immersing Czochralski method, the 
curtain coat method, etc. are employable. 

[0215] A solvent is removed after an application and the layer of the uniform mesomorphism macromolecule of 
thickness is made to form on an orientation substrate. If especially solvent removal conditions are not limited, but a 
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solvent can remove them in general, the layer of a mesomorphism macromolecule does not flow or they are not carried 
out having even flowed and fallen enough, they are good. Usually, a solvent is removed using dryness at a room 
temperature, dryness with a drying furnace, blasting of warm air or hot blast, etc. 

[0216] It is the purpose that the stage of this application / dryness process makes the layer of a mesomorphism 
macromolecule form first uniformly on a substrate, and this mesomorphism macromolecule has not formed nematic 
hybrid orientation yet. the following heat treatment process -- monochrome - domain nematic hybrid orientation is 
completed 

[0217] The viscosity of a positive optically uniaxial mesomorphism macromolecule has the lower good one in forming 
nematic hybrid orientation with heat treatment in the meaning which helps the orientation by the interface effect. 
Therefore, heat treatment temperature has the desirable higher one. Moreover, the average tilt angle obtained 
depending on a mesomorphism macromolecule may change with heat treatment temperature. In this case, in order to 
obtain the average tilt angle according to the purpose, it is necessary to set up heat treatment temperature. For example, 
in order to acquire the orientation which has a certain tilt angle, when it is necessary to heat-treat at comparatively low 
temperature, at low temperature, the viscosity of a mesomorphism macromolecule is high and the time which 
orientation takes becomes long, in such a case ~ once ~ an elevated temperature -- heat-treating - monochrome - 
after acquiring domain orientation, the method of lowering to the temperature aiming at the temperature of heat 
treatment gradually becomes effective gradually Anyway, it is desirable to heat-treat at the temperature more than a 
glass transition point according to the property of a mesomorphism macromolecule which shows optically uniaxial 
[ positive ] optically of using. The range of 50 degrees C - 300 degrees C, especially the range of 100 degrees C - 260 
degrees C are usually suitable for heat treatment temperature. 

[0218] since [ moreover, ] heat treatment time required in order that a mesomorphism macromolecule may carry out 
sufficient orientation on an orientation substrate changes with the kinds (for example, composition ratio etc.) of this 
mesomorphism macromolecule to be used, and heat treatment temperature - generally - yes ~ although not obtained - 
- usually - the range for 10 seconds - 120 minutes - the range for 30 seconds - 60 minutes is especially desirable 
When shorter than 10 seconds, there is a possibility that orientation may become inadequate. Moreover, it is [ a 
possibility that productivity may fall ] and is not desirable when longer than 120 minutes. 

[0219] Thus, uniform nematic hybrid orientation can be first acquired over the whole orientation substrate top surface 
in the state of liquid crystal. 

[0220] In addition, in the above-mentioned heat treatment process, it does not matter in order to carry out nematic 
hybrid orientation of the mesomorphism macromolecule, especially even if it uses a magnetic field and electric field. 
However, when a magnetic field and electric field are impressed heat-treating, in order that the force of a uniform place 
may work to a mesomorphism macromolecule, the director of this liquid crystal becomes easy to turn to a fixed 
direction during impression. That is, the nematic hybrid orientation which forms the angle from which a director differs 
by the direction of thickness of a film becomes like this invention that it is hard to be obtained. Although stable 
nematic hybrid orientation can be thermally acquired if the force of a place is removed after making the 
HOMEOTORO pick except nematic hybrid orientation, homogeneous orientation, or the other orientation once form, 
there is especially no merit on a process. 

[0221] In this way, it can fix by next cooling the nematic hybrid orientation formed in the liquid crystal state to the 
temperature below the liquid crystal transition point of the mesomorphism macromolecule concerned, without spoiling 
the homogeneity of this orientation at all. 

[0222] If the above-mentioned cooling temperature is the temperature below the liquid crystal transition point, there 
will be especially no limit. For example, by cooling in 10-degree-C low temperature from the liquid crystal transition 
point, uniform nematic hybrid orientation is fixable. Especially a limit does not have the means of cooling and it is 
fixed'only by taking out out of the heating atmosphere in a heat treatment process into the atmosphere below the liquid 
crystal transition point, for example, a room temperature. Moreover, in order to raise the efficiency of production, you 
may perform forced cooling, such as air cooling and water cooling, and ****. However, the average tilt angles 
obtained with a cooling rate depending on a positive optically uniaxial mesomorphism macromolecule may differ a 
little. When it is necessary to use such this mesomorphism macromolecule and to control an average tilt angle strictly, 
it is desirable to also perform cooling operation in consideration of cooling conditions suitably. 

[0223] Subsequently, the angle control in the direction of film thickness of nematic hybrid orientation is explained. The 
angle of the director of a mesomorphism macromolecule and a film flat surface to accomplish is controllable at a 
desired angle, respectively by choosing suitably the kind of mesomorphism macromolecule to be used, a composition 
ratio, etc. an orientation substrate, heat treatment conditions, etc. Moreover, after fixing nematic hybrid orientation, it is 
controllable at a desired angle by using the method of deleting a film front face uniformly, for example of dipping in a 
solvent and melting a film front face uniformly etc. In addition, you have to choose suitably the solvent used in this 



Page 39 of 44 



case according to the kind of mesomorphism macromolecule, and the kind of orientation substrate. 
[0224] Since the compensation film obtained according to the above process makes uniform the orientation form of 
nematic hybrid orientation orientation and fixation and this orientation is formed, the upper and lower sides of this film 
are not equivalent, and there is an anisotropy also in field inboard. 

[0225] Moreover, the form of carrying out the laminating of the compensation film to another different substrate from 
** orientation substrate used where [ as it is ] ** orientation substrate is formed on ** orientation substrate which 
exfoliates from this film and is used with a compensation film simple substance as a use form at the time of arranging 
between TN liquid crystal cell, a top, and/or a bottom polarizing plate as **** explained this compensation film, and 
using it for it is mentioned. In addition, although it is required in order that an orientation substrate may acquire 
nematic hybrid orientation when using in the state of ** and **, when this substrate that can have influence which is 
not desirable as TN-LCD is used, the orientation substrate can be removed after nematic hybrid orientation fixation. 
Even if the compensation film after the orientation fixation used for this invention removes an orientation substrate, 
orientation disorder etc. does not take place. As mentioned above, in the liquid crystal display of this invention, you 
may be the compensation film which has which form. 

[0226] Moreover, this compensation film can also prepare protective layers, such as transparent plastic film, because of 
the purposes, such as a surface protection, an on-the-strength increase, and improvement in environmental reliability. 
Moreover, as a protective layer, on the quality of the optical character, plastic plates, such as a desirable substrate, for 
example, a polymethacrylate, a polycarbonate, polyvinyl alcohol, a polyether sulfone, a polysulfone, a polyarylate, a 
polyimide, an amorphous polyolefine, and a triacetyl cellulose, are stuck, and can also be used through the adhesives or 
the binder of optical grade. 

[0227] Next, the arrangement in the case of combining with TN liquid crystal cell which explained the compensation 
film of this invention previously is explained concretely. The arrangement position of this compensation film can 
arrange the compensation film of one sheet or two or more sheets that what is necessary is just to be between a 
polarizing plate and TN liquid crystal cell. It is desirable practically to perform angle-of-visibility compensation in this 
invention using the compensation film of one sheet or two sheets. Even if it uses the compensation film of three or 
more sheets, although angle-of-visibility compensation is possible, since it leads to a cost rise, it cannot be said that it 
is not much desirable. It is as follows when a concrete arrangement position is illustrated. However, these are strictly 
typical arrangement positions and this invention is not limited to these. 

[0228] First, with the direction of a tilt of the compensation film in this invention, it is defined as the projection 
direction of the director of this mesomorphism macromolecule in the field among the 2nd page of the upper and lower 
sides of this film where the angle of the director of this mesomorphism macromolecule and a film flat surface to 
accomplish is smaller. Specifically in drawin g 1 , the 2nd page of the upper and lower sides of this compensation film 
is assumed to be the b-th page and the c-th page. The angle of the director of a mesomorphism macromolecule and film 
flat surface by the side of the b-th page of this compensation film and the c-th page to accomplish is the relation of the 
angle by the side of angle > the c-th page by the side of the b-th page. Subsequently, the direction which becomes are 
the direction where the angle of the director by the side of the b-th page and the director by the side of the c-th page to 
accomplish serves as an acute angle when the c-th page is seen in the direction of film thickness from the b-th page of 
this compensation film, and parallel [ the projection component to the film flat surface of the director by the side of the 
b-th page and the director by the side of the c-th page ] is defined as the direction of a tilt of a compensation film by 
this invention. 

[0229] Subsequently, the direction of a pre tilt of TN liquid crystal cell is defined as follows. Usually, the nematic 
liquid crystal in TN liquid crystal cell leans [ as opposed to / the cell substrate interface / like / drawing 2 ] / with / it is 
not parallel and / a certain angle (when the twist angle of a nematic liquid crystal is 0 times). In this state, the direction 
which is a direction whose angle of the director of this liquid crystal and a liquid crystal cell substrate flat surface to 
accomplish is an acute angle and where the projection component of this director is parallel is defined as the direction 
of a pre tilt by this invention. Therefore, on the other hand, the direction of a pre tilt is defined as the liquid crystal cell 
substrate of the upper and lower sides in TN liquid crystal cell ** every, respectively, as shown in drawing 2 . 
[0230] The case where one compensation film is arranged first is explained. A compensation film may be arranged 
between a polarizing plate and TN liquid crystal cell, may be the upper surface side of the liquid crystal cell concerned, 
and may be an inferior-surface-of-tongue side. The direction of a tilt of a compensation film and the liquid crystal cell 
substrate which this compensation film approached most usually [ 165 - 195 ] arrange especially the angle with the 
direction of a pre tilt in the cell substrate of an opposite side to accomplish in 175 - 185 degrees preferably 170 to 190 
degrees in the case of this arrangement. That is, when the compensation film is arranged on the upper surface of TN 
liquid crystal cell and the lower angle to accomplish and a lower compensation film with the direction of a pre tilt in 
this liquid crystal cell substrate are arranged on the inferior surface of tongue of TN liquid crystal cell, the angle with 
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the direction of a pre tilt in a top liquid crystal cell substrate to accomplish is arranged so that the above-mentioned 
angle range may be fulfilled. When not fulfilling the above-mentioned angle range, sufficient angle-of- visibility 
compensation effect is not obtained. 

[023 1] Next, the case where these two compensation films are arranged is explained. When arranging a two-sheet 
compensation film, you may arrange two sheets two sheets between the same sides, for example, TN liquid crystal cell 
and a top polarizing plate, or between this liquid crystal cell and a bottom polarizing plate. Moreover, you may arrange 
one sheet between a top and a bottom polarizing plate, and TN liquid crystal cell, respectively. In addition, this film 
with which what has the same optical parameter may be used, and optical parameters differ may be used for the 
compensation film of two sheets. 

[0232] The case where one sheet is arranged, respectively between [ each ] a top and a bottom polarizing plate, and TN 
liquid crystal cell is explained. In this arrangement, each compensation film is made the same arrangement as the case 
where one above-mentioned sheet is arranged. That is, the angle with the direction of a pre tilt in a cell substrate with 
opposite direction of a tilt of each compensation film and substrate of TN liquid crystal cell which the compensation 
film approached to accomplish is usually [ 165 - 195 ] especially arranged in the range of 175 - 185 degrees preferably 
170 to 190 degrees. 

[0233] Subsequently, the case where the compensation film of two sheets is arranged is explained to either between TN 
liquid crystal cell, a top, or a bottom polarizing plate. In addition, the compensation film arranged between a film 1 , 
this film 1 , a top, or a bottom polarizing plate in the compensation film arranged in the position which approached TN 
liquid crystal cell most is assumed to be a film 2. About the film 1 which approached TN liquid crystal cell most in this 
arrangement, it arranges like the conditions which arrange the above-mentioned compensation film of one sheet. That 
is, the direction of a tilt of a film 1 and the substrate of TN liquid crystal cell which the film 1 approached most usually 
[ 165 - 195 ] arrange especially the angle with the direction of a pre tilt in the cell substrate of an opposite side to 
accomplish in 175 - 185 degrees preferably 170 to 190 degrees. Subsequently, the arrangement conditions of the film 2 
arranged between a film 1, a top, or a bottom polarizing plate are explained. A film 2 arranges especially the angle with 
the direction of a pre tilt in a cell substrate contrary to this cell substrate made into criteria to accomplish in the range 
of 175 - 1 85 degrees preferably 170 to 190 degrees 165 to 195 degrees, in case a film 1 is the direction of a pre tilt of 
the cell substrate of TN liquid crystal cell which approached most, i.e., the arrangement conditions of a film 1. 
[0234] Subsequently, arrangement of a polarizing plate is explained. Usually, in TN-LCD, a rectangular cross or the 
case where it arranges in parallel has the transparency shaft of a vertical polarizing plate mutually. Moreover, when 
arranging so that the transparency shaft of a vertical polarizing plate may intersect perpendicularly mutually, the 
transparency shaft of a polarizing plate and the direction of rubbing given to TN liquid crystal cell substrate of the side 
near a polarizing plate may be arranged so that a rectangular cross, parallel, or the angle of 45 degrees may be made. In 
the liquid crystal display of this invention, when equipping with a polarizing plate on a compensation film, especially 
this arrangement may not be limited but may be arrangement [ which ] among the above. It is desirable a rectangular 
cross or to arrange in parallel the direction of rubbing which the transparency shaft of a vertical polarizing plate 
intersected perpendicularly mutually with the liquid crystal display of this invention especially, and was given to TN 
liquid crystal cell substrate of the side near the transparency shaft of a polarizing plate and a polarizing plate. 
[0235] As mentioned above, this invention can obtain the liquid crystal display concerned which a raise in contrast 
which is not in the former as a TSUISUTEDDO nematic liquid crystal display using the TFT element or the MIM 
element, and wide-field-of-view cornification accomplished by arranging the compensation film which fixed nematic 
hybrid orientation in TN liquid crystal cell which has a specific optical parameter. 
[0236] 

[Example] Although an example is described below, this invention is not restricted to these. In addition, each analysis 
method used in the example is as follows. 

(1) The determination polymer of composition of a mesomorphism macromolecule was dissolved in deuteration 
chloroform or the deuteration trifluoroacetic acid, and it measured and determined by 400MHz 1 H-NMR (JEOL JNM- 
GX400). 

(2) a logarithm - it measured at 30 degrees C using the measurement Ubbelohde viscometer of viscosity among the 
phenol / tetrachloroethane (60/40-fold quantitative ratio) mixed solvent 

(3) Determination DSC (Perkin Elmer DSC-7) measurement and optical microscope (BH2 made from Olympus Optics 
polarization microscope) observation of a liquid crystal phase sequence determined. 

(4) The refractive index was measured by the measurement Abbe refractometer (Typemade from ATAGO- 4) of a 
refractive index. 

(5) It carried out using ellipsomter DVA-36VWLD made from polarization analysis **** optical industry. 

(6) Made in a thickness-measurement Kosaka lab High precision thin film level difference measuring instrument 
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ephemeris-time-10 were used. Moreover, the method of asking for thickness from the data of interference wave 
measurement ( ultraviolet made from Japanese Duty Light and visible / near-infrared spectrophotometer V-570) and a 
refractive index was also used together. 

[0237] Example Composition of mesomorphism polyester> of reference 6-hydroxy-2-naphthoic acid lOOmmol, 
terephthalic acid lOOmmol, chlorohydroquinone 50mmol, tert-butyl catechol 50mmol and acetic anhydride The 
acetylation reaction was performed at 140 degrees C under nitrogen-gas-atmosphere mind for 2 hours using 600mmol. 
Succeedingly, by 270 degrees C, it was performed at 280 degrees C for 2 hours, and the polymerization was performed 
at 300 degrees C for 2 hours for 2 hours. Next, after dissolving the obtained resultant in a tetrachloroethane, the 
methanol reprecipitated and refined and mesomorphism polyester (formula (1)) 40.0g was obtained, the logarithm of 
this mesomorphism polyester — viscosity had a nematic phase as 0.35 and a liquid crystal phase, the isotropic phase- 
liquid crystal phase transition temperature was 300 degrees C or more, and the glass transition point was 135 degrees C 

[0238] <Stacking-tendency examination of mesomorphism polyester> 10wt(s)% the phenol / tetrachloroethane mixed- 
solvent (6/4-fold quantitative ratio) solution were prepared using this mesomorphism polyester. After having applied 
with screen printing on the soda-glass board, drying and heat-treating this solution at 230 degrees C for 30 minutes, it 
cooled and fixed under the room temperature. The film 1 which carried out orientation to the homogeneity of 20 
micrometers of thickness was obtained. When conoscope observation was carried out, it became clear that this 
mesomorphism polyester shows optically optically uniaxial [ positive ]. Moreover, it became clear that the polyester 
concerned has homeotropic orientation nature. 

[0239] <Check operation [ of an oriented structure ] **> The 8wt% tetrachloroethane solution of the mesomorphism 
polyester of a formula (1) was prepared, and it applied by the spin coat method on the glass which has a rubbing 
polyimide film, and the film 2 was obtained, as a result of carrying out air cooling and fixing, after drying and heat- 
treating for 30 minutes at 250 degrees C. The film 2 on the obtained substrate was transparent, there was no orientation 
defect, it was uniform and thickness was 2.0 micrometers. 

[0240] Using the optical-measurement system shown in drawing 3 and drawing 4 , the film 2 is leaned in the direction 
of rubbing of an orientation substrate, and the retardation value was measured. Consequently, the result which does not 
have the angle from which it is right-and-left asymmetry like drawing 5 , and a retardation value is set to 0 was 
obtained. The director of mesomorphism polyester leans to the substrate and this result showed that it was not uniform 
tilt orientation (orientation state with the angle fixed in the direction of thickness which a director and a substrate front 
face make). 
[0241] 

[Formula 83] 
k (1) 

[0242] <check operation [ of an oriented structure ]**>-- subsequently ~ the film 2 on a substrate - five sheets - 
carving - respectively - fixed time chloroform - 5wt(s)% - you flooded with the included methanol solution and 
made it eluted from the liquid crystal layer upper surface When immersing time was made into 15 seconds, 30 seconds, 
1 minute, 2 minutes, and 5 minutes, the thickness of the liquid crystal layer which remained without being eluted was 
1.5 micrometers, 1.2 micrometers, 1.0 micrometers, 0.8 micrometers, and 0.5 micrometers, respectively. The 
retardation value in theta= 0 times (transverse-plane retardation value) was measured using the optical system of 
drawin g 3 and drawing 4 , and the relation between thickness and a retardation value was obtained ( drawing 6 ). 
Thickness and a retardation value are not in a straight-line relation so that drawing 6 may show, and it turns out that it 
is not uniform tilt orientation from this, either. The dotted line in drawing is a straight line observed in the film which 
carried out uniform tilt orientation. 

[0243] <Check operation [ of an oriented structure ] **> Next, orientation and fixation of the mesomorphism polyester 
of a formula (1) were done using the same method as the above on the high refractive-index glass substrate (a 
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refractive index is 1 .84) which has a rubbing polyimide film, and the film 3 was produced. The refractometry was 
performed using the obtained film 3. When the film 3 had been arranged so that a glass substrate may touch the prism 
side of a refractometer, there was an anisotropy in the refractive index in a film plane, the refractive index within 1 .56 
and an parallel field of the refractive index within a field perpendicular to the direction of rubbing was 1.73, and the 
refractive index of the direction of thickness was not depended in the direction of a film 3, but was fixed at 1.56. From 
this, carrying out flat-surface orientation in parallel to a substrate made clear the cylindrical liquid crystal molecule 
which constitutes mesomorphism polyester from a glass-substrate side. Next, when it had arranged so that the air 
interface side of a film 3 may touch the prism side of a refractive-index meter, there was no anisotropy in the refractive 
index within a field, the refractive index was fixed at 1 .56, and the refractive index of the direction of thickness was 
not depended in the direction of a film 3, but was fixed at 1.73. It became clear that the cylindrical liquid crystal 
molecule which constitutes mesomorphism polyester from an air interface side is carrying out orientation from this 
perpendicularly to a substrate flat surface. 

[0244] From operation of ** to ** of a more than, the film formed from the mesomorphism polyester of a formula (1) 
formed nematic hybrid orientation, and it was imagined as what is carrying out orientation according to the regulation 
force of the substrate interface by rubbing, and the regulation force of an air interface as shown in drawing ^ . 
[0245] <Presumption of the angle of the director and substrate flat surface in the analysis and the orientation substrate 
interface of the direction of a tilt to accomplish> On the film 3 formed on the high refraction glass substrate which has 
a rubbing polyimide film, the glass substrate which has an one more sheet rubbing polyimide film was put and stuck. 
That is, the film 3 was made the composition inserted by the rubbing polyimide film of two sheets. In addition, it has 
arranged so that the direction of rubbing of an up-and-down rubbing film may become 180 each other. It heat-treated 
for 30 minutes at 230 degrees C by this state. A refractometry and polarization analysis were performed about such an 
obtained sample film. As a result of the refractometry, the same value was acquired about the upper and lower sides of 
this sample film, and the refractive index in a film plane was 1 .56 in the direction of thickness of 1 .73 and this film in 
1 .56 and the parallel field in the field perpendicular to the direction of rubbing. As for this, near the interface of a 
substrate, the upper and lower sides of a sample film showed that directors were abbreviation parallel to a substrate flat 
surface. Furthermore, refractive-index structure was optically uniaxial [ almost positive ] as a result of polarization 
analysis, and as a result of performing detailed analysis based on the crystal rotation method, near the substrate 
interface, the director leaned slightly. Moreover, the angle of a substrate flat surface and a director to accomplish was 
about 3 times. The sense to which a director furthermore inclines was in agreement with the direction of rubbing (the 
direction of a tilt and the direction of rubbing of a film are in agreement). 

[0246] From the above thing, if it thinks that the director in a substrate interface is mostly decided by the interaction of 
mesomorphism polyester and an orientation substrate interface, it will be presumed that the angle of the director and 
film flat surface in the substrate interface of the film 3 formed on one above-mentioned orientation substrate to 
accomplish is 3 times. 

[0247] The mesomorphism polyester [ which was used in the example 1 of example 1 reference / 5wt(s)% of] 
(formula (1)) tetrachloroethane solution was prepared. This solution was applied to the glass substrate which has a 
rubbing polyimide film by the spin coat method, and the solvent was removed. It heat-treated for 30 minutes at 250 
degrees C after that. Then, it cooled and the orientation of the polyester concerned was fixed. In this way, it has a 
nematic hybrid oriented structure, and the film 4 on the obtained glass substrate was transparent, and an orientation 
defect does not have it and it had uniform thickness (0.85 micrometers). Moreover, an average tilt angle is 44 degrees 
and the direction of a tilt was in agreement with the direction of rubbing. 

[0248] Using the film 4 formed on the glass substrate which has this rubbing polyimide film two sheets, it has arranged 
to the upper and lower sides of TN cell so that it may become axial arrangement of drawing J? . In addition, both the 
films 1 of the upper and lower sides of the cell concerned have arranged the glass-substrate side of this film so that a 
cell substrate may be approached. The cell parameters of used TN cell were cell GYABBU4.2micrometer, 
deltand395nm, 90 angle of torsion (left hand), and three pre tilt angles, using ZLI-4792 (deltan=0.094) as a liquid 
crystal material. Moreover, the direction of a pre tilt was in agreement in the direction of rubbing of a liquid crystal cell 
substrate. Voltage was impressed by the 300Hz square wave to the TN cell concerned, white - the ratio (white display) 
of the permeability of display 0V and black display 6V - / (black display) - a contrast ratio - carrying out - the 
contrast ratio measurement from an omnidirection ~ the Hamamatsu Photonics make - contrast curves, such as a deed, 
were drawn using FFP optical-system DVS-3000 The result was shown in drawing 9 . 

[0249] The mesomorphism polyester of example 2 formula (2) and a formula (3) was compounded, the logarithm of 
the mesomorphism polyester of a formula (2) - viscosity had the nematic phase as 0.10 and a liquid crystal phase, and 
the isotropic phase-liquid crystal phase transition temperature was 180 degrees C As a result of performing the same 
stacking-tendency examination as an example 1, it became clear that the mesomorphism polyester of a formula (2) 
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shows homeotropic orientation nature, and shows optically uniaxial [ positive ] optically. 

[0250] the logarithm of the mesomorphism polyester of a formula (3) viscosity had the nematic phase as 0.18 and a 
liquid crystal phase, and the isotropic phase-liquid crystal phase transition temperature was 300 degrees C or more As a 
result of performing the same stacking-tendency examination as an example 1, it became clear that the mesomorphism 
polyester of a formula (3) shows a homogeneous stacking tendency. 

[0251] The 8wt(s)% N-methyl-2-pyrrolidone solution which contains the mesomorphism polyester of a formula (2) 
and (3) by 50:50 (weight ratio) was prepared. 

[0252] After applying the solution concerned covering a length of 10m by the die coat method on the polyether ether 
ketone film with a width of face of 40cm which carried out rubbing processing and drying by 120-degree C hot blast, 
heat treatment was performed for 10 minutes at 220 degrees C. Then, it cooled and the orientation of the polyester 
constituent (constituent which contains the polyester of a formula (9) and (10) by 50:50 (weight ratio)) concerned was 

fixed. _ 
[0253] The binder was minded [ of the obtained film 5 ], lamination and the polyether ether ketone film subsequently 
used as an orientation substrate were exfoliated, the triacetyl cellulose was removed, and the film 5 was imprinted on 
the triacetyl-cellulose film. The average tilt angle of 0.60 micrometers and the direction of thickness of the thickness of 
a film 5 was 35 degrees. Using the film 5 imprinted on this triacetyl-cellulose film two sheets, every one sheet of the 
film concerned has been arranged to the upper and lower sides of TN cell so that it may become the arrangement 
shown in drawin g 8 . The same thing as the cell concerned used in the example 1 was used for used TN cell. The result 
which measured the contrast ratio in an omnidirection by the same method as an example 1 was shown in drawing, 10 . 
[0254] 



[Formula 84] 
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[0255] except for not using example of comparison 1 film 4 ~ all - an example 1 -- the same - carrying out - etc. -- 
the contrast curve was drawn The result is shown in drawing 1 1 . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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